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superior thermal stability 


superior flow 


superior cut 


Because customers have been molding parts of 


Du Pont Luerre 140 since its introduction in July 


1956, it is now possible to describe the advantages 
of this newly formulated acrylic resin in terms of 


practical applications. 


Customers report that Lucrre 140 demonstrates 
superior thermal stability and flow previously un- 
obtainable with anv acrylic resins of a similar service 
temperature range. This greater thermal stability per- 
mits use of 20 F. to 30°F. higher cylinder tempera- 
ture. Over the entire molding range, Lucrre 140 
provides thicker sections free from bubbles and thin- 
ner sections without surface blemishes. The superion 
How of Lucire 140 oftentimes allows for a faster 
molding evele and in some molds permits shorter 
injection time. The greater fluidity of Lucrre 140 also 
permits smaller gates and consequently less trimming 
it the molded piece, 

The combination of greater thermal stability and 
increased flow of Lucrre 140 allows lower ram pres 
sures and, in some cases, permits the shot to be more 


easily ejected from the mold 


In addition, customers cite certain advantages of 


superior moldability 


Lucire 140 which are a result of the new particle 
shape called “diamond cut.” The advantages of this 
new cut include: more uniform feed, reduced storage 
requirements because of higher bulk density, easie: 
handling by pneumatic conveyor systems, less drying 
necessary, lower fines content and easier handling by 
weigh feeder. 

Lucire 140 is used for molded parts for service 
above 180°F. For molds requiring greater ease of 
filling, the established general-purpose Lucire 129 
and soft-flow Lucrre 130 are available. 


Proven in a wide variety of applications, the out- 
standing advantages of Lucire 140 have won enthu- 
siastic customer approval. Perhaps these advantages 
can be helpful to you in your operation. For more 
property and application data, write to E. I. du Pont 
de Nemours & Co. (Inc.), Polychemicals Department 
Room 455, Du Pont Building, Wilmington 98, Del. 
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ve upie to withstand tne pressures of 1UU-toot dives 
...must be able to resist the corrosive effect of the sea... 
and must still be light enough for a man to carry the 
unit out of the water. These are just some of the physical 
requirements that must be met for such a product as this 

and met at a price that doesn’t take the product out 
of the sportsman’s reach! 

“That's why we chose a combination of RCI Poy itt 
and fibrous glass.” states Felix Aimonetti, vice president 
and general manager of Link. “From the standpoint of 
design, engineering and cost, reinforced PoLyLite was 


Creative Chemistry . . . 


Your Partner in Progress 


ADVANCE REGISTRATION CARD 
NEW ENGLAND REGIONAL CONFERENCE 


PLASTICS FOR ELECTRONICS 
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for our shell material. 


he capital outlay we needed for this 

was relatively low, and we found 

he benefit of prior manufacturing 

> first weeks of production, we were 

able to turn out aconsistently uniform product. All things 

considered, the use of RCI Potytite reinforced with 
fibrous glass has cut our production costs at least 75% 


Products possessing the unique advantages of RCI 


PoLyLitt lightweight strength, durability, and easy 
maintenance — are becoming increasingly popular and 


profitable in today’s market. Perhaps PoLytite polyester 
resin can be incorporated into one of your products. For 
additional information about what you can do with 
RCI Potyiite in laminating, molding or other plastics 
applications, write for free Booklet A. 
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Because customers faye bee 
Du Pont Lucire [40 since its 
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practical applications. 


Customers report that Lucrr. 
superior thermal stability and flow previously un- 
obtainable with anv acrylic resins of a similar service 
temperature range. This greater thermal stability per- 
mits use of 20 F. to 30°F. higher cylinder tempera- 
ture. Over the entire molding range, Lucrre 140 
provides thicker sections free from bubbles and thin- 
ner sections without surface blemishes. The superion 
flow of Lucrre 140 oftentimes allows for a faster 
molding cevcle and in some molds permits shorter 


injection time. The greater fluidity of Lucrre 140 also 


permits stnaller gates and consequently less trimming 
# the molded piece. 

Che combination of greater thermal stability and 
increased How of Lucrre 140 allows lower ram pres 
sures and, in some cases, permits the shot to be more 


easily ejected from the mold. 


In addition, customers cite certain advantages of 
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Lucire 140 is used for molded parts tor service 
above 180°F. For molds requiring greater ease of 
filling, the established general-purpose Lucire 129 
and soft-flow Lucire 130 are available. 


Proven in a wide variety of applications, the out- 
standing advantages of Lucire 140 have won enthu- 
siastic customer approval. Perhaps these advantages 
can be helpful to you in your operation. For more 
property and application data, write to E. I. du Pont 
de Nemours & Co. (Inc.), Polychemicals Department, 
Room 455, Du Pont Building, Wilmington 98, Del. 
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For Skin Divers’’ 


@ Top performance under tough conditions . . . that’s 
what's required of these one man underwater propulsior. 
units made by the Link Aeronautical Corporation of 


Endicott. New York. 


The basic shell material for this “Power Diver” must 
be able to withstand the pressures of 100-foot dives 
...must be able to resist the corrosive effect of the sea.. . 
and must still be light enough for a man to carry the 
unit out of the water. These are just some of the physical 
requirements that must be met for such a product as this 

and met at a price that doesn’t take the product out 
of the sportsman’s reach! 


“That's why we chose a combination of RCI Potyuitt 
and fibrous glass.” states Felix Aimonetti, vice president 
and general manager of Link. “From the standpoint of 


design, engineering and cost, reinforced PoLy.ite was 


Underwater Workhors@x 


the perfect solution for our shell material. 


“Besides all this. the capital outlay we needed for this 
type of construction was relatively low, and we found 
that even without the benefit of prior manufacturing 
know-how during the first weeks of production, we were 
able to turn out aconsistently uniform product. All things 
considered, the use of RCL Potytite reinforced with 


fibrous glass has cut our production costs at least 75% 


Products possessing the unique advantages of RCI 


PoLyLitt lightweight strength, durability, and easy 
maintenance — are becoming increasingly popular and 


profitable in today’s market. Perhaps PoLy tite polyester 
resin can be incorporated inte one of your products. For 
additional information about what you can do with 
RCI Poryite in laminating, molding or other plastics 
applications, write for free Booklet A. 
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HOW MOLECULAR WEIGHT 
AFFECTS POLYETHYLENE PROPERTIES 


Molecular weight is one of the three most important 
resin characteristics that determine end-use proper- 
ties of polyethylene. Density and molecular weight 
distribution are two others. 

Melt Index is an approximate measure of molec- 
ular weight. Resins with low molecular weight have 
high melt index values, and vice versa. 


The following graphs show the effect of increasing 
molecular weight, (or decreasing melt index) assum- 
ing that density and molecular weight distribution 
remain constant. In practice, of course, these charac- 
teristics are different for different resins so the effects 
of all three must be considered. 
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Low Temperature Brittleness 
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MOLECULAR WEIGHT —> 


U.S.I. “tailors” PETROTHENE® polyethylene resins 
to specific end uses by controlling the molecular ct.ar- 
acteristics that determine these properties. Result: a 
family of resins from which a fabricator can choose the 
specific material best suited to his processing condi- 
tions, and product requirements. 

If you have a specific problem that might be solved 
by one of the new resins, one of U.S.I.’s technical 
service engineers will be glad to work with you to 
find the solution. 


US cuemicats co. 


Division of National Distillers 


Products Corporation 
99 Park Avenue, New York 16, N. Y. 
Branches in principal cities 
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Process pipes and distillation tower of a section of 
Celanese Corporation of America’s new polyolefin resin 


plant which went on stream in February. 
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THE MARK OF QUALITY 


— 
Precise temperature control 
BARBER 


COLMAN on versatile thermoplastic extruder 


Wheelco 
Inctruments 


When it comes to high production of plastic items, such as tubular or flat 
film for bags and packaging, wire insulation, garden hose, rods, strip, shapes, 
ete. that’s where this unit, built by Modern Plastic Machinery Corp., 
Lodi, New Jersey, more than holds its own. It combines high production 
with versatility, making it doubly valuable to plastics extruders of all sizes. 


depends on Wheelico Instruments 


When it comes to precise temperature control in every step of the forming 
process, that’s where you find Wheelco Capacitrols doing an equally out- 
standing job. Precision and versatility are just as important in the control 
instruments used as in other vital components of the MPM extruder. That’s 
why you find Wheelco Instruments preferred and specified by a wide margin 
over all other makes combined throughout the plastics industry. 


Wheelco Capacitrols are designed and built to give outstanding day-in- 
day-out performance with minimum downtime. Where inspection or main- 
tenance is required, Wheelco plug-in construction makes either job easier 
and faster. Write today for your copy of Bulletin F-6485, ““Capacitrols for 


the Plastics Industry”! 
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BARBER-COLMAN COMPANY 


Dept. Q, 1575 Rock Street, Rockford, Illinois, U.S.A 
BARBER-COLMAN of CANADA, Ltd., Dept. Q, Toronto and Montreal, Canada ZA 
SPE JOURNAL, May, 1957 
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Better than ever, 


and more of them 


Styrenes are being used for so many different 
products because their increased variety offers so 
wide a range in choice of properties. 

Your own products may profit from a quick re- 
view of the different styrene molding materials 
offered by Bakelite ( fompany. They are described 


on the following pages. 


(Continued on next page) 
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For Chemical Resistance RMI} my 


This acrylonitrile-styrene copolymer, known as C-11 
plastic, is particularly outstanding in chemical resistance 
and strength properties, It is especially desirable for 
molded articles where crazing may be a problem. Articles 
molded from RMD-4511 are resistant to most of the 
chemicals common to households; detergents, foods, and 
cleaners which attack the surfaces of many plastics. This 
combination of properties makes RMD-4511 ideal for 
molded housewares, packages, and appliance parts. Its 
utility is enhanced by a full range of available colors. 


For Impact Resistance 


= This rubber-modified polvstvrene combines high impact 
ys strength and good molding properties. It is available in 
a wide range of bright opaque colors. TMID-5151 has a 
low bulk factor, flows freely, and sets up quickly. Articles 
—| molded) from TMID-5151 demonstrate good electrical 
properties, superior mechanical strength. and excellent 
| our " a ; appearance. The Izod impact strength of this material is 

ue as much as five times that of general-purpose polystyrene. 


vineeros 


The General-Purpose Styrene 3000 


Free-Howing SMD-3500 is a general-purpose compound 

— that combines excellent moldability and fast setup. It is 

—_— available in a crystal clear formulation or in a wide range 

~ of brilliant colors. This material has a low bulk factor 

and good electrical, mechanical, and optical properties. 

SMD-3500 is widely used for injection molding opera- 
tions requiring superior ease ot molding 

For applications such as pi ack: iging where extra-high 

flow is desired, $MD-3700 is recommended tor best per- 


formance on fast cycles. 
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RDM-4511 T™TMD-S161 $SMD-3500 
(formerly BMC-11) Impact- 
TYPICAL PROPERTIES Acrylonitrile-Styrene and Heoat- General-Purpose 
Copolymer Resistant Polystyrene 
Values Relating to Fabrication 
Specific Gravity (D792-50) (Varies slightly with color) 1.07 1.04 1.05 
Weight per Cubic Inch (Molded) gms L7.5 17.0 17.2 
Bulk Factor (D11S2-54) Diced 1.4S LOS 
Pellet 1.71 1.71 

Molding Shrinkage D955-51 in. in 0.004 0.004 0.005 
Values from Electrical Tests 
Dielectric Strength (D149-55T) Short time. volts mil $20 160 640 
Dissipation Factor (D150-54T) At 60 « ke O02 OOO2 
Dielectric Constant (D150-547T At 60 « L ke | 2.60 2.45 
Values from Mechanical Tests 
Izod Impact Strength (D256-541 ft-lb in tch 

ly in. thick 0.55 6 0.47 

in. thick 0.45 0.33 
Tensile Strength (D638-52T ), psi 12.000 6.700 200 
Elongation in Tension (D638-52T ), per cent 3,2 5 2 
Flexural Strength (D790-49T ), psi 17.300 9.200 9500 
Modulus of Elasticity in Flexure ( D790-497 10° x 
Values from Misceliuneous Tests 
Heat Distortion Teny D64S-451 264 psi) deg. F 

in. thick 189 

14 in. thick 200 192 183 

ly in. thick LOS 
Thermal Coefficient of Linear Expansion (D696-44 

per deg. ¢ 7x10 7.5x 10 7x10- 
Water Absorpti D570-54T ), per cent gain in weight 

in 24 hours 0.23 0.140 O4 
Rockwell Hardness (D7S5-51 MS3 L78 M67 


For Impact and Heat Resistance TMD-dlbf 


A new compound, TMD-5161 is a rubber-modified material that 
combines these two important characteristics. Rugged tests have 
proven its superior mechanical strength, high resistance to heat 
distortion, and good electrical properties. It comes in an almost 
unlimited range of opaque colors, Finished moldings have a rich, 
high gloss. TMD-5161 assures intricate injection molded pieces 
produced on fast cycles with higher economy. Suggested appli- 
cations include radio cabinets, photographic equipment, electric 


fan housings, vacuum cleaner parts, and air conditioner grilles, 


For Extra-High-Impact Resistance 11 


Even at temperatures of —25 deg. C., this ruabber-modified poly- 


styrene possesses extra-high-impact strength. Compared to the 
general-purpose styrenes, it has an Izod impact strength approxi- 
mately eighteen times as great. TMD-2155 is supplied in a variety 
of bright opaque colors. It retains the excellent molding charac- 
teristics for which stvrenes are noted—ease of flow at molding 
temperature, fast cycles, good mold release, and a minimum of 
strain and weld lines. In addition, it exhibits a high heat distortion 


point, together with superior surface gloss and excellent color. 


BAKELITE COMPANY, Division f Union Carbide C rp ration Fast 421 
I te red trade-m 


BAKELI ind the Trefoil Svmbol are regist irk 


In Canada: Bakelite ¢ mpany Canada Limited, Belleville, Ontario 


TMD-2155 


Extra-High-Impact 


Polystyrene 


SOMETHING NEW! 
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r Ideal for handles, grips—the brilliant, lustrous sur- 
| face finish of Forticel, combined with low thermal 
conductivity, provide touch comfort. Tough, easily 
molded over metal inserts, providing excellent re 
tention of metal cores—Forticel adds beauty, pre- 
cision, longer service life. Molded by A. G. P 
Corporation, Peru, Indiana 
ke PROPERTIES THAT MAKE 
a FORTICEL A MORE DESIRABLE PLASTIC 
Flow temperature: (°C.) D569-48 167—178 
Specific D176-42T 1.18—1.21 
% Tensile properties: 
Elongation D638-52T 56—66 


Flexural properties: 
Flexural strength (p.s.i. at break).............D790-49T 6400—8500 


Flexural modulus (10® pus.i.)..... D790-49T 0.23—0.30 
Rockwell hardness: (R scale)..........00e-0e0e> D785-51 62—94 
Izod impact: (ft. Ib./in. D256-43T *2.7—11.0 
Heat distortion: D648-45T 59—70 
Water absorption: 
moisture Gain. D570-42 1.5—1.8 
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designers’ and molders' 


Plastics Division, Newark 5 


BISSELL se/ects FORTICEL 


new Ce/anese propionate thermoplastic to 
handle its new ‘Continental’ sweeper 


The Bissell Carpet Sweeper Co. joins other famous n« 
America’s leading pen manufacturers in the selection of Forticel for its unique balance of 
properties that can be counted on to improve finishe¢ 


that can speed production, cut finishing operations. 


Forticel offers the designer and manufacturer the toughness and high speed moldability 

of the cellulosics. But Forticel offers the big plus combination of: better dimensiona! siability, 
excellent form retention, freedom from unpleasant odor. Forticel’s com 
moldability with superb surface finish, high impact strength with form retention, meet the 


demands of applications that need something more in a ihermoplastic molding material. 


It's no wonder that within months of its introduction, Forticel established a reputation 


from top management to the man on the production line, a reputation not only as a 


1e manufacturers like Zenith and 


ined qualities of 


10duction material arounc 


but as a better 


plans can be built and products improved. 


If you haven't already evaluated Forticel, we urge you to do so. You will then understand 
why Forticel, one of the most carefully engineered thermoplastics in use today, is being 
written into an increasing number of specifications. Celanese Corporation of America, 
N. J. Canadian affiliate: Canadian Chemical Co. 


Ouver. 


Montreal, Toronto and Va 


plastics 


Celanese Corporation of America, Plastics Division 
Dept. 170-E. 290 Ferry Street 


Please 


Newark 5, N. J 
send me New Product Bulletin NP-16 on 
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PROGRESS THROUGH STANDARDS 


[DME -helped 
and how -helpe« 
Che history of economy in modern business has been D-M-E was able to produce and supply high quality 
directly related to the history of Standardization. One Standard Mold Bases to mold makers and molders at 


of the major elements affecting the economic produc- such great savings in cost and time that the benefits of 


tion of finished plastic parts is the high initial cost of Standardization were quickly realized by the Industry 
the mold. A progressive step in reducing mold cost, Today D-M-E produces twenty-eight different sizes 


in either D-M-E No. 1 or No. 2 Steel, with a wide 


range of cavity plate thicknesses to satisfy the div ersified 


without sacrificing the high quality required, has been of Standard Mold Bases, from 9° x 8 to 2334," x 3514 
successfully achieved through Standardization. 


When D-M-E originated Standard Mold Bases and 


: demands required. In addition, over 2,000 finished com- 
their component parts in 1942, it provided the answer 


ponent parts of the same high quality are available to 
to the rapidly growing demand for high quality molds provide additional savings in service as well as in the 


that would maintain and promote the economic ad- product 


vantages of plastic parts inate 
Properly engineered Standardization puts the accent 


Phrough large volume purchases of quality steel in on Economy. When you “Specify D-M-E . .” you get 
standard sizes and specialized production facilities, Quality, Service AND Economy! 


DETROIT MOLD ENGINEERING CO. 


6686 E. McNICHOLS ROAD — DETROIT 12, MICHIGAN — TWinbrook 1-1300 
Contact Your Nearest Branch FOR FASTER DELIVERIES! 


D-M-E 
for 
QUALITY... 
SERVICE... 
ECONOMY ! 


HILLSIDE, N. J. (wear NEWARK) 1217 CENTRAL AVE., ELIZABETH 3.5840 
CHICAGO 51, ILLINOIS w. oivision stREet, covumBus 1-7855 
CLEVELAND 9, 0.-D-M-E CORP. soz srooxpanx 1.9202 
ANGELES 7, CAL. 700 sourm main street, ADAMS 
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DOW'S CLINICAL APPROACH TO HEALTHY PLASTICS APPLICATION * 


DATA NOW AVAILABLE ON MACHINING 
AND MECHANICAL FINISHING OF STYRON 


MACHINING AND FINISHING OPERATIONS ON STYRON REQUIRE CORRECT EQUIPMENT AND CAREFUL TECHNIQUES 


Continuing studies, under the diree- 
tionof Dow Plastics Technical Service. 
have resulted in the compilation of 
extensive data on Styron finishing. 
Critical factors such as heat distortion 
lemperature., rigidity, and residual 
stress of Stvron parts have been in- 
vestigated in effort) to develop 
proper cutting tools to be used. 


Machining of Styron is not difficult 
when the nature of the material is 
thoroughly understood and certain 
hasie principles are followed. In most 
cases. ordinary metal and wood finish- 
Ing equipment, with some modifica- 
tion, can be used. 


Styron is a thermoplastic material 
which can soften and distort under 
heat. And. since most machining 
operations produce heat, mechanical 
finishing of Stvron introduces prob- 
lems not encountered when working 
with wood or metal. Surface tempera- 
ture, for example, must be kept below 
140°F. This may be accomplished by 
reducing friction and providing for 
proper chip clearance. In many cases, 
excessive heat generated must be 


AMERICA’S FIRST FAMILY OF 
POLYSTYRENES 


GENERAL PURPOSE 
666 
665 (Extrusion) 
688 (Easy Flow) 
689 (Easy Flow) 


HIGH IMPACT 
475 
777 (Medium Impact) 
440 (Heat Resistant) 
480 (Extra-High Impact) 


HEAT RESISTANT 


683 
700 


removed by the us<¢ ol a coolant. 
either gas or liquid. 


Dow Plastics Technical Service has 
tested drills. taps, threading dies, 
saws, punching dies, buffing equip- 
ment and other tools. Technical Serv- 
ice engineers have compiled a detailed 
study of all factors involved in the 
machining and mechanical finishing 
of Styron parts, which you may obtain 
by writing for a copy of “Machining 
and Mechanical Fimshing of Styron”. 


This is only one phase of study unde: 
the direction of Dow Plasties Tech 
nical Service. Continuing plastiatri 


Investigations cover every phase of 
plastics formulation, design, molding 
and finishing. 

For confidential assistance on your 
plastics problem, and for detailed 
technical information, write today to 
THE DOW CHEMICAL COMPANY, Midland 


Mich., Plasties Sales Dept. PL 1542]. 
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Mat'l, A B H 
| __Med. Steel 20° | 10° | 6 | | 
Polystyrene 20 1 10 ° ic i 10 | 10 | Ye 2° above ¢ 
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FRANK W EGAN & ) 
SOMERVILLE. 


extruders by Egan 


From 2'' Thru 8"' with screw lengths of 16 or 20 Diameters. ¢ Hard corrosion 


resistant liners. e Heavy duty thrust and radial bearings with 
force feed lubrication. ¢« Completely prewired temperature control cabinet. 
e Screw speed tachometer. ¢ Precision ground screws. 


* Large feed hopper with sight glass and cut-off slide. 


Complete installations for film, sheet, pipe, shapes. 


A COMPLETE INSTALLATION FOR FLAT, UNSUPPORTED PE FILM 


With 412" Extruder * Improved “T" Type 
Die and New Heavy Duty Take-up Unit. 


Delivery From 3 Weeks 
Our new plant in Somerville, N. J. 
with increased facilities enables us to 
offer prompt delivery on most 

sizes of extruders. 


Write or Phone Today For Complete Information—No Obligation. 


FRANK W. EGAN & COMPANY, Somerville, New Jersey 
Designers and Builders of Machinery for the Paper Converting and Plastics Industries 
| Cable Address: "EGANCO”— Somerville, Nier. 


Representatives: WEST COAST — John V. Roslund, 244 Pacific Bidg., Portland, Ore 
MEXICO, D. F. — M. H. Gottfried, Avenida 16 De Septiembre, No. 10. 


Licensees: GREAT BRITAIN — Bone Bros. ltd. Wembley, Middlesex. FRANCE — Achord- 
Picard, Remy & Cie, 36 Rue d'Enghien Xe, Poris. ITALY— Emanuel & Ing. Leo Campagnono, 
Via Borromei 1 B/7, Milono. GERMANY— ER-WE- PA, Erkrath, bei Dusseldorf. 
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Now Stream... 


substantial new basic production 
of Cyelohexanol at Hopewell, Va. 


under the brand name 


\ 


Here are the quick facts about a new major 


source of this important secondary alcohol: | 


National NAXOL is made in a modern al | | 
streamlined plant by a highly-efficient direct J 
catalytic process. 
Our production is completely integrated right > 

| 
back to the basic raw materials within the ge 4 ( 
Allied Chemical group. 
Our output is substantial, completely competi- 
tive in every respect and can be quickly ex- 
panded to meet any foreseeable demand. 


Two types immediately available: NAXOI 


(100°% material) and NAXOL D (protected 

against freezing ). ( ea” 

We invite inquiries from present and pros- ~ 4 
sective users of either grade and will be 
5 7 
pleased to send working samples, price quota- ( 


tions and delivery on C/L and LCL quantities 


ALLIED CHEMICAL & DYE CORPORATION 705 


40 Rector St. New York 6, N.Y. * Akron Atlanta Boston Charlotte Chattanooga Chicago Columbus, Ga 


Greensboro Los Angeles New Orleans Philadelphia Portland, Ore. Prowidence Richmond San Frencisco Toronto 
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LUSTREX 
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BES 
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first 


molders are lookine lo pareha in 


formulation 


Phev know it sets the pace im deve rit. rlormanee and ecomoni 


fast ove 


characteristics —ervstal clear tr: 


Whatever the moldir 


les. lone flan {le 


! requ 


rement— quick 


thre desired pacha in 


mes 


finish. medium impact streneth or high impact to cope witl 


hard. rough handling 


theresa “right” formuthation for the jol 


New Lustrex LHA 


tran 


lormubation 
excellent surfa 


Lustrex Hi-Flow 55 mean 


real i where f 
eveles are desired. Give vou soft thoy nal eleup 
plus ervstal el paren 


Lustrex Hi-Flow 66 reduces 


moldings with thick-to-thin vartations. A long-flow material 
With medium: set-up and out-tondine tra 
Lustrex Hi-Flow 77... out-tanding surface finish and saneri 
transparency inca good flow. fast set-up material Highs 
distortion point of all Lustres cen ral purpe | 
Lustrex Hi-Test 88B. imipaet strength to bans i 
greater transluceney than competing high impact sts rene 


/ 


Get the economies ol sinvle-soures buvine and pre rlormance ol 


superior formulations. Write today for complete application data t 


Monsanto Chemical Company. Plastics Division 


Room 1763. Springtie ld 2. \iass 
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called upon to match @ certain shade of black. Can we do i 
Of course, because dispersions are our business. — 


an individual basis. Your business is 


ACHESON DISPERSED PIGMENTS co. 
MORRIS BUILDING, PHILADELPHIA 2, PA. UNIT OF ACHESON INDUSTR INC 


BLACK A COLOR? 
Matching shade is only the beginning. ADP dispersions 
distribute uniformly throughout the compound . . . — 
there is no agglomeration . .. your end product is better. 
stead of wrestling with poor dispersion, costly clean-up, Wwe 
in an ADP specialist. He will work closely with you on 
ant 
| 
oO 
7, Fag, 3 
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HEAT _ FREE FLOWING 
; HOT PRE-MIXES 


STABILITY 


EXCELLENT FREEDOM 
COLOR & FROM 
CLARITY “FISH EYES” 


LOOKING OVER A 
LEAF CL 


m In seeking ways to improve your product, look at these 
four advantages offered by Escambia PVC 1250: 
® Outstanding heat stability with its advantages in quality control 
@ Free-flowing hot pre-mixes. 
® Excellent color and clarity. 
Freedom from “Fish-Eyes.” 
Other new polyvinyl chloride resins include 


ESCAMBIA PVC 1225 —intermediate molecular weight resin particularly 
adapted for supported and unsupported sheeting 


ESCAMBIA PVC 1200—low molecular weight for flexible and rigid sheeting 
For additional information about Escambia’s new resins—write the 


address below on your letterhead— 


ES CA MBIA CHEMICAL 


Cc oO R ad R T ! N 


261 MADISON AVENUE NEW YORK 16. N. Y. 
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CYANANMID — 
PLASTICS NEWSFRONT ..... 


«a 

( ~ 

CYMEL* IN ELECTROSURGERY 


High-frequeney current flows between two sharp electrode tips in the 
SY Bi-Active Coagulation Set used by physicians for removal of 
cervical cysts, tonsils and surface growths. The Birtcher Corp. of 
Los Angeles encases the electrodes in mineral-filled CyMeL Melamine 
Molding Compound because of its excellent insulating properties 
and smooth flow into the mold which simplifies accurate spacing of 

e ups. Handles and cord tips are molded of alpha-cellulose-filled 
C yet, also an excellent insulator. All surfaces are exceptionally 
ard, chip resistant and can be sterilized easily. "Trademark 


a 
ah WOOD CHIPS BUILD A WALL 

These attractive panels are made of wood particles 

bonded with MELURAC® Melamine-urea Resin. This low- 

cost particle board has good warp resistance. flexural 


strength, moisture resistance and easy working and 
MODERN TOUCH IN WIRING DEVICES finishing properties. In addition to structural uses 


Home styling today favors light, cheerful colors. This note is carried walls, sliding doors, partitions, ceilings, subflooring, 
out perfectly with wiring devices molded of ivory-colored BEETLE® parquet flooring—it is ideal for furniture core and under- 
Urea Molding Compound. Its hard, smooth surface resists discolora- layment of decorative melamine laminates. MELURAC 
tion and scratching, and safe dependable service is insured by BEETLE’s 304, developed expressly for this use, imparts no color 
excellent insulating properties. and improves strength of the particle board. 
an 
AMERICAN CYANAMID COMPANY 
PLASTICS AND RESINS DIVISION — CYANAMID 


32D Rockefeller Plaza, New York 20, N. Y. 


In Canada: North Americon Cyanamid Limited, Toronto and Montreal 


Offices in: Boston « Charlotte - Chicago - Cincinnati - Cleveland - Dallas - Detroit 
Los Angeles - New York - Oakland - Philadelphio - St. Lovis - Seattle 
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A New Concept for... 


Moldin 


arts 


g Small 


John L. Hull 


... transfer molding of miniature parts using 


production efficiency .. . 


e. here are molded parts 
to make up the components 
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phenolic or alkyd can be a short cut to 


component parts 


ire 

o several hundred thousand, The pre 

oncepts in design and phenomena 

The press has proven ideal for (1) fu ( 

f{ small parts (2) inexpensive developn te 

f new parts (38) testing of molding ¢ | ! 
s and market re 


product 


What do we mean by “small” parts? 


Typical of the miniature ind u , ‘ 
ents to be discussed are those shown in | ive 1. Phe 
components used in na ¢ muni quip 

ranance ndustrial instrument ( ul a 
vhere the trend tow dosn or ter prod 

Figure 2 shows a randon impling of 1 ded 
which go to make up ich component | 
dimensions of these part a not eNxXee | 

des vhiecl ire the irgest pal 
duced in a two-cavitv mold. Smatie 

old of four the TI 
partly to the construction of the pre 
tandard mold. bloc ised, You e t 
the parts has insert \utomatt ‘ 
problem, and this press does not solve that 
compared to sen iutomatic molding t 

i numbet nstances proven more econo 
the advantages of automatic molding wit . 
then to put nserts ! i i econdal pera ! 
cedure n iv necessitate Some rec vl 
experience indicate that the piece 

ol this sma press vher the prod t 

are about S000 parts pet ver ‘ 

alf or pel enl +] q 

nse itive expect produces 

unning 21) hours a dav. 6 day ‘ \\ 
quantities sma part ine required 
hetter to use conventional molding presse 

S1Ze earring ! mind tne capita ! 

for the larger presse and for the ing 

Thi pape? wa esented at the ] ‘ f 


Technical Conferences 


H Standard Cor) 
| for Pen / ania 
~ 
‘ dustry beet nal 
ng port nating ttle molding 
‘ nthe mid-west iut nat t il fer mold 
| illy ti t olding 
) cle ened spec ca Ling sma and minia 
int 
| 
d 
| 
| 
oe 
| 
stl i 
Figure |. Typical miniature molded part: ee 
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e 
ure 
F gure 2 
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Figure 3 


Figure 4, Close-up of mold area 
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Why automatic transfer molding? 


riet ‘ piece 
il 


transfer molding chine 
through hole The toler 
tir ery deliente 
break +} comp 
fer olding. Addit 
erie! \ requ! nr 
TI 
I tne ne 
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Wide range of materials 


| owing are 


The Molding Press 
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(Left) Commercial 
fright) an experimental mode! 
3 p 


model 


the 


small-parts 


press 


and 


e prover wl satisiactor eration this pre 
Phenolic G. PL Dure 
Phenolic, Mica filled, Durez 6274 
Phenolic, Mica filled, Bakelite 1774s 
Phenolic, G. P. Bakelite BMG 2010 
Dially] Phthalate, Acme 1-501 
Melamine, cellulose filled, Plaskon MS 0245 
Phenolic, Mica filled, Bakelite 17080 
Phenolic Ammonia Free ]) ‘ 
Alkvd, Plaskon 422 

The list is by no means complete it serves to ind 
cate the range of compounds which the press will handl 
These are loaded into the press hopper as cold powders 
f no special granulation. The flow or plasticity of most 
of these materials is 12. This is a rather soft material and 
partly accounts for the somewhat long cure time. Usin 
this soft flow material enables successful molding without 
damage to even the finest core pn As in most aut 
matic presses, any restrictio In compound usage 
usually not whether the material w mold, but rather 
whether the material lends itself t automatic feeding 
If the bulk faetor is in excess of three, the molde) 
generally has to experiment wit! imple of the con 
pound to determine the feasibility of molding it 
The new tool 

What is this new tool and what makes it ideal for 
molding the parts shown? On the right in Figure 3 
ne of the experimental models on which practically al 
the development work was carried out over a period of 

re than eight years up to the present time. Nine presse 
milar to this experimental model are in active produ 
on use at Grayhill Co., LaGrange, Illinois, economic 
lly molding parts both for proprietary items and f 
custon work. On the left side basically the 
press, shown as it now tilable to the trade 
Phe essential operating characteristics and compol 
ents are tne sume mn each unit This ho 
zontal press, all operated, ir? need fo. readily ay 
able shop air pressure of SO p.s Being horizontal, tl 
press utilizes gravity for part of the ejection. Since th 
re horizontal, the mate) must be loaded after 
the mold is closed. It cannot, therefore, be used fon 
compression molding. (This fact mentioned, because 
ve are frequently asked if the pre will do compression 

ding.) 

Molding compounds are placed n the hoppe. stand 
ng above the press at the center, They are metered int 
horizon‘al transfer eylinder and advanced the 

id area by the transfer plunger. At the conclusion o 
the cure cyele, the molded parts are positively ejected 
from the mold area, Electric and pneumatic controls, wit! 


complete safety interlock, enable simple 

clamp pressure to about 15 tons, transfe) 

to about 9,000 p.s.i, hydrostatic pressure, and 
from 0 to 4 minutes. Charge is readily adjustable 
trically from zero to about 1.5 cu. in., or u 
mately 15 grams, depending of course or 

if the molding compound. A selector switel 


rts the press fron 
et-up and mold break-in 
Figure 4 presents a cl 
particular case shown on 


of the 


view 18 

fer ram normally protrudes $s! 
face of the mold at the end of e: 
s the end of the transfer of cy 
flush with the face of the mold. 


automat 
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production mode i Gd Measures on The 
nches x 4 nches projected area It s held piace hy 
te 
retainer sets which are a part of the press rather thar 
part of the mold. Behind the retainer sets are thi 


heating platens and the leads supplying electric current 


to the heating cartridges. The hole at the end of the 


ince 
cover on each heating platen is for adjustment of therm: atiol 
switches to independently cont: the emperature ve , 

| 

ranye The runners are machined t} 
niat 

Sic Phe knock u pil ire ! rotruding ! 

the face of the mold, When the pre yer Me 
tion of e cure, tl molded ec is 
ind runners are made niu t 

Just prior to the end of the st 
It pins push the molded pa iway Tro el 

the stripper fingers remove e complete prlece ! 

<nock-out pins. The piece then fa down betwee! 

mold DIOCKS nto i Cie? ne «ce ct | i thie 

Marts ive Deel ejected thie re iu matica 1) ceed 

to the next cCvctle 


Why the “phenomenally” low mold cost? 


As mentioned earlier, 1 concepts i line |e 
mazingly ow nold cost featur i 
part of conventiona molds ‘ ere mace ’ ntegra 
part o the press. New n ds, there re consist of the 
required cavity inserts arranged in standard mold blo 
| fures } and » Show the arrangement of mold trame 
ets, heating plate! eating cartridge 
temperature contre ers ire part the 
as are Lise thie maior element the electio nal 
ping svstem. The transfer cy ce ind iding mecha 
ire also part of the press, and are complete wiyustalye 
Figure 
{ irving mold thickness wWitl it additional tor gy cost 
Figure 6 shows schematically the mold arrangement 
ri snows typica moid sel will il 
part. Often a mold can be designed, constructed, and 
production Within one week. Mold changeovers, obviou 
are simple and inexpensive. In this particular mold rur 
ners are on the knockout side, gates on the transfe) 
the e depending on part desig! ind Welght | 
I 4 t | t\ ads I end nay dua rul 
for eae cavitv. Vents are by | 
lr east nstance Grav! rece 
! tal tk Dd on ail ded part they construct 
mold, produced some sample parts which the in t 
th the quotation ina t ny ¢ vert 
ad quoted. This procedure is 1 tandard it ist 
hat cal Gone fa OSS short-cut ine Lake 
pecdite a piven ‘ 
exactly as they come from t press, The amount 
ateria the runners and cu course Wastage 
i! int generally t ! ! re than 1 
molding ompound used 7 mally ec 
ent the finished part 
roductior sts, or ft mp * product qua 
new te sn't rea needed unle t can do certalr 
ome these applicatior the iving ere 
tua olded part. But in ther t gy be 
ipparent the overa ire ‘ i 
P 
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Figure 6 Exploded view 
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production model 


MOLD ARRANGEMENT 


MODEL 99-A 
FULLY “AUTOMATIC TRANSFER PRESS 


‘igure o shows tl other side of the mold are t} 

| A better product at lower overall costs 
case history presented in Figure 9 i] EE how ; 
nt application of the machine a better 
e switch and at the “USsst mbly de 

and inventory costs In old cost, ONY, 
plus the ability of the press 
is We as through-holes, the ful 
DOSSL ODL 
der study a rotary tap switch, In gation, th : 
ire switch is turned to one or more contact positior ; 
in I a Knot itfixed to the shaft The corrugated i 
\ rhe rn the ros ection drawing are needed te 
as cet the prings must not be so stiff as t 
! ne. ‘| correct force on the switch rotor is of * 
portance to cor tent performance of the witel Ne 
a 
> 
5. Close shot of 
j 
US 
ISS 
M4 
‘ i ~ 
Sor) 
RR 
«0 
NCTION BLOCK 
- 
7. Molded part 3 they come trom the mold rat 
Twenty three 
bin 
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\ eu y recognized, variation n thickness of a 
ert he wussemb itTect the spring compressiotr 
the early production runs on this particular switch, the 
! aded in the cross section was made of two part 

irom nvior aminate stock Th Ss ratner pens 
‘ aminate va elected primal wCuUSt of it 
ture absorption properties. It was further neces 
X-impregnate ne iminate is additional pre 
ection against trapped moisture. The commercial tole 
Olio thick material used for one part is O00 


Figure 8. Molded switch parts 
T 
WASHER 90:0.00 


Figure 9. Plan and result of design for a rotary switch 


Figure 10. Plan for a molded terminal board. 
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While the commercial tolerance of 0.052 thick mater 


used for the other is 0.0035", In addition, the wax in 
pregnating caused further thickness variati 


ince accumulation for just these two parts was therefor 


something more than 0.0085", or about 10 percent 
The molded washer, designed to replace the aminated 
parts, is readily produced on the small press with an over 
all thickness tolerance of 0.002 


The cost comparison of these two approaches to pro 
duction is significant. Previously the two laminated parts 
were costing a total of $7.06 per thousand, including the 
vax impregnation. The present molded part costs $10.21 
per thousand, or almost 50 percent more. This additiona 
cost, however, is offset several times by the fact that now 
the assembled switches give consistent performance, re 


jects are minimized, the molded phenolic is a better ir 


t from the handling 


sulator, and lower assembly costs resul 
and stocking of only one part as compared to two, Wit 
the use of a molded part, furthermore, it became possibl 
to choose an overall thickness which was believed to be 
the optimum for the assembly, as the molder was no 
longer tied down to the commercially available sizes o 


aminated stock. 


Hole tolerances of 0.0002”, automatically! 

This next application required exceptionally 
tolerances for successful production of a walkie-talkie on 
fourth the size of that used in World War II. It is a good 
example of close cooperation between molder and customer 
in getting full benefit from a versatile tool. It is not specu 
lation, incidentally, to note that such miniaturization of 
the walkie-talkie and of other military and commercia 
items indicates a growing need for presses of this type. 

Figure 10 presents for review a molded termina 
board. The molded part drawing shows that a tolerance of 


0.0002" is being held on the diameter of the four holes 
into which the terminal pins are later inserted, To hold 
such a close tolerance, it is necessary to change the cor 
pins frequently, but this is a relatively simple operation 
inasmuch as the mold construction is simple and the mold 
changeover costs are very low. With larger press equip 
ment, such frequent pin changes could become prohibitive 
n cost. The terminal board is molded of a mica-filled 
phenolic material primarily because of its low electrica 
loss characteristics when employed in very high frequenc: 
circuits. The “cost” for constructing a 6-cavity mold for 
producing this part is approximately 100 hours of tool 
room labor, 

In application, leads are soldered to the gold-plated 
terminal pins as close to the terminal board as possible. 
It is not at all inconceivable that the part could be made 
with the pins molded in place instead of inserted as a 
secondary operation. This procedure would introduce the 
problem of flash around the projecting part of the pin. 
Any method of removing such flash would doubtless re 
move some gold plating as well. A more practical solution 
to the problem would be to insert the terminal pins as a 
secondary operation and thereby preserve completely the 
plating and the solderability of the terminals. This also 
proved to be less expensive in the overall] picture because 


the molded part could | 


ve made on completely automatic 
equipment and the terminals assembled in a semi-auto 
matic secondary-operation machine, In assembly, the te 
minal board is heated before inserting the pins. This heat- 
ing is a factor in obtaining a tighter press fit of the te) 
minals without experiencing cracking of the molded board 
The ability of this molding press to produce close toler 


anced holes, coupled with a fully automatic operation, 


eads to the suceess of this particular part. 
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clips could be made on speculation because of} Figure 12. Fragile sections and delicate core pins in this part 
require transter molding for automatic production 
A gamble to test market pays off init Was cast in epoxy re Cost figures are not ava 
able mnt original tvpe ut handling of the re 
S next example shows dramatica press 
can be ised resear and deve pment new products 
ber thie figure hig Phe present ce 
The test clip shown in Figure 11 is a new and unique de <— ' 
sig ‘ ate ne rhe ‘ 
ol speculatiolr The ow mold st 1 the press 
nal pu i ‘ is the « ind the eponv re 
enabled samples to be made and placed on the market ! 
@) thy tar} 7 ine ! erted 
ery short time and at relatively low cost. Sales of the 
; dered the ds fro the vinding ind then the te 
test clip have grown steadily since its Introductio! 
mina ire ed ! lide? cl il 
The design of the test clip nique that the 
dered cont re the edge the moldes 
conducting arts cannot short cireuit I Wo test clip 
part 1 \ es then poured directly int the } cle 
} } { t? t) 
should touch one another. | s ideal for electrica ouble 
Hock and owed Le et uj Production quantit \ 
shooting on panels with termin close together, such as ; 
Ve?) reel Vit the en \ 
telephone switenboard panels cost of this tvpe test p 
oi} rhe saving n this new approach 
clip wo qd, of course, be higher than the cost of conve! r F 
ating the punched phe ( heel and ‘ ! ny ‘ 
{ 
tional test clips, and the molder had no sure way of evalu PRP Ey OEE oF 1 to | 
t ( ‘ ePoNny insect | Cn 
tine th notentiz rket for the ten Sines these par 
Mara t In ent 1) duct vit new ce ol 
ticular parts are difficult fron in ad construction stand ‘ { 
mold wa ised a conventiona emi-automati ral 
point. the molds to produce the two parts required a tota 1S , 
> Re ect vere Ve The part now produces 
‘ ppre natelV 24) oOo oon ours onside a 
na 4-cavit far Vv tvpe mold, and two piece ‘ enact ‘ 
are produced ne automatic operation now ern un 
nsignifticant i erms of cost a re ! 
= : twice as many eat per shift a did the forme) en 
estment In molds the real gamble Without the sma 
auutomatic operation, W | Ve ry ow percentage of reese 
ress being avi ab t oO i navy ost nanv times that 
pore t al led al N ote thy <lenderne tie of the ad meter rs 
stn nt rder to produce sufticien in parts W 
ve } l } pins used. almost ty, J Note the thir vall seetior ine 
\ cl Sam pte the narket 
each hole The holes were designed triangular wid 
t e sont ‘ ¢ that th same origins mie 
Cant to a an strength to the core pin mut the nserted terminal pit 
are today st Suppiving the aduct nm needs because the 
are, ¢ course rounm 
4 
ere t porary ! t ] ia | particular ten another good example . | 
t? t ratl ow ost mold made MOSS TOE by the ae 
nce ( i } cost ent owered and product mp ed the «ce 
of this molding press kor many a, 
parts, a machine ind method Althoug 
ae ) t\ nal t to make sample 
i ca An a } ome of the ot eal course de 
} MASIC! CAVITY nserts and whicl cal 
cay ‘ are asically tutomatically na trar fer pre es. tl F 
placed into a standard mold block arranged to accep ‘ loet 
mold cos al e automatic production, a ‘ i su 
it al Ca t 4 cA roug} au ntitr requirement fey thy part 
ve} \ n “insert nsert”’ tvpe mold 
ponent ive made the ma automat pre Weg 
Vit it aving that producing tl! part by autor t 
No other way to mold automaticall ble | 
10 | led part that mad t} ori reo DIns 
gvure shows a molded pa a Ci Lele ‘ if } 
iutomatically onlyv 1 transfer press, ecause of the 
frawile sections and the delicate core pins. The component Ideal as lab press 
part snow! s used mputer equipme!l ma lre \ a ray gned ane 
j tion 
by the Burroughs Corporatior n tl nstance the part primarily i production pre t has proven exceptiona 
molded by Milton Ross Metals Davis e, Pa. The con isefu i Ore ype The mople old arra ‘ 
pone t part uses a CO vit the vinding tapped i permit a nat ime re? e programs for new part cle 
severa wints and soldered t the terminals how? T) elopment nd test rf And nee the pre automat 
wind tself Ss cast ifter assen e con ninating ima i} rte n test ample produ 
nonent irt is then plugged into a socket s ar to a rad tion, ea mple rt dentical to the pre 1 re 
t t ~ nye t te 1 ‘ 1? t ple 
ibe socke ] ] 
The ginal desig mponent art. as \ ‘ eX ‘ ‘ era ‘ ire 
it tne ett the group ft ee ‘ ed tor punches product ‘ ent te 
( sneet nt el Vere ed ft termina pins fects t ne t t part ore ( 
A fte) = cle no the a nding t thes pins + 
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Pre-lmpregnated 
For Epoxy 


Reinforcements 
Laminates 


B. E. Godard, P. A. Thomas and J. L. Welch 


Bakelite Co., Div. 
Bloom 


of Union Carbide and Carbon Cor pp. 


field, Ne “ 


Jersey 


... dry layup of pre-impregnated reinforcement-epoxy offers many advantages. Handling 


and curing techniques, and properties of finished products are described .. . 


4 
HAT STRUCTURAL characteristics does 


plastic 


industry 
laminates de 


Essentially 


request Tron fabricators of 


from pregnated reinforcements ? 


prein 


ire considered to be as follows: 


both static and 


strength to weight 


High mechanical strengths, dy 


namic, coupled th a favorable 


Strength retention on exposure to temperature, 
( | nd weuthet 
ectriu properties 


ipe r grades of structural and electrical laminates, 


these are uvailable today through 


ehnauracteristics, 


if epoxy resin, “B staged” on glass fabrics. 


\ithoug! t has become almost conventional to speak 
‘ inique merits { these new resins dus compared 
tundard thermosetting plastics, it is still profitable 

the advantages which are making them the 

xl contender for reinforced plastic applications. 
ddition to their excellent mechanical and elec- 

properties, epoxy resins exhibit the following out- 

Cl rauctel! st 

Remarkable adhesive qualities that contribute to 
e high bond strength of laminates with this 
teria 

\ great degree of surface activity in the liquid 

tute that provides unusually good wetting of re- 

reing material. 

Low volume shrinkage, due to the highly associated 

nature of the liquid resin, holds strain to minimum 

during cure 

Exceptional resistance to heat, water, and corro 
‘ igents 

( patibility with commonly used preimpregna 
ne echniques 

Phese ntiuges epoxies have recommended then 
laminates using the dry lay-up method. Dry, 


ready-to-mold stock is derived 


nundied, 


npregnated with epoxy resins. 
processed over a wide 
10) psi to 


properties are obtained only 


nuterials can be 


from as low as 


ofl pressing co 


psi. Naturally, 


optimum 


ptimum cure s effected and proper fabrication 
‘ esented at the recent Symposiun on 
‘ hy the Souther California 


followed. In addition 


procedures are specific epoxy sys 
tems are designed to meet specific application require 
ments. This discussion will attempt to describe the hand 
ling and curing procedures common to these epoxies wher 
used for preimpregnated reinforcements, to apply these 
procedures to specific epoxy systems, and to mention bot} 
established and experimental systems providing service 


able laminates under conditions ranging from room temp 
erature to 400 F. It will also attempt to draw some ge! 
eral conclusions, pointing out the future potential of these 
resins. 

Optimum Cure 

One of the most important considerations to beat 
mind concerning epoxy resins is the dependence of their 
superior properties upon optimum cure. An initial mod 
erate cure of epoxy laminates yields structurally sound 


parts with the expected epoxy properties at moderate se! 


vice conditions. At elevated temperatures, however, thes« 


properties, particularly chemical resistance and electrical 


and mechanical properties, ure retained only by “full” 
cure. Epoxide polymerization reactions, unlike those of 
polyesters, ure step-by-step processes and require mort 
stringent conditions for “full” cure. “Full” cure with its 


attendant bonus properties is approached by postcuring 


at elevated temperatures. The effect of postcure on glass 
cloth laminates preimpregnated with three different epoxy 
systems is shown in Table I. 

Dry lay-ups for commercial applications can be made 
from liquid epoxy resins hardened with aromatic amines, 
solid 
modified epoxy resins. The proper resin-hardener choice is 
the 


epoxy resins, blends of solid and liquid resins, and 


predicated largely by handling and end 


For 


use require 


ments, good mechanical and electrical properties uw 


der moderate temperature service conditions, the solid 
resins or a modified epoxy yenerally provide the most 
satisfactory performance. At higher temperatures, a lan 


inate preimpregnated with a liquid resin of the bis-pheno] 


type usually performs best. Most commercial facilities call 
solu 
tion of the catalyzed resin. Most treaters for this work 
a dip tank and doctor bars, o1 
solvent 


for impregnating the reinforcement from a solvent 


followed 


rolls 


to a 


ust squeeze 


by removal, and advancing the resin partial 


cure. This condition of partial cure, which is a definite 
stuge In resin cure, is called B” st ige tern originated 
by Dr. Baekelaund many years ago in his original thermo 
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Photos show the machine usea tor pre mpreqnating 
with epoxy resin Resin pick-up at ‘et, and drying end above 
etting ork. In this stage the resi: though solid. is nd doct Phe bts 
iseab vher ibjected dditior hent ed stock nde. ne per cent vhile 
rm per cel it the pre ure used to ting ne ne 
procedure describe D ‘ = followed mn the life of the finished tocK range Pre? Tew a 1 ‘ 
treating the stock which the following year depending on the epox dener syste ni 
ita are base Figures ar show the conditior 
t I na a the nd-up end of the laboratory treate 
& conditions in this thirty-foot treater consisted Dry Lay-up 
et d temperature 278° I controllable dry 
nerature nd a speed of about six feet per minute Significant from the commer pp por 
\ Yeo chany of view is the effectiveness of epoxy ary 
etate, methyl ethyl ket ind_ toluene-isopr. vide range of pressing conditior By rying drying at 
The ot nitial treating operations, the uperior pel ne 
60 pe these laminates remains unchanged when presses 
th viscosities in the 20 to 00 est range Advancing the 
the resin teed, Se thime weeks. wat th stocks that can be pressed at higher pre ire turding 
be expected after the resin solution has been cat the cure produces stocks for pressing at lower pre are 
‘ In laboratory work, 181 “Volan-A’* finished glass As a result of this versatility, ee ao” 
wed the veinforwement. vith epoxies can be lv adapted t ! pre 
+} stock is kept between 25 and 36 per cent conditions. Naturally, this ume ‘ t enable ' 
| trolled at the resin pick-up end by the dip ro commercial processor to choose the pre ! perat 
vhich is most suitable, both from tl tandpoint of 
Pont de Ne (‘a red end propertie vel f pect 
Posteured S hrs. 
Resin System Property Press Cure Only 160°C, 320°! 
ELS-3001 
Arc Resistance, se 10) TRO 
Flexural Strength 160 F, ps PO 000 i) 
Table Flexural Modulus @ 160°F, X10 
EKKRA-2002 MDA 
Are Resistance, se¢ st) 
Effect of Postcure on Flexural Strength @ 160°F, ps 
= 
EKRD-2003 MDA 
Are Resistance, sec 
Flexural Strength (a 160 F, ps 68 OOO-TO.000 
Flexural Modulus @ 160°F, ps 1-3.6 x 10 4.0-4.2-1 
/ ‘ re 4 ar j f ‘ } equate 
Resin Content = 
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four diff ent mre ires 

iminates pressed at 225 psi and 400 psi were dried 

it n tne boratory treater at dry end temp 
ture 98°F. Decreasing the dry end temperature to 


Table Il 
Mechanical Properties of ELS-300) Laminates 
Treated for Pressing at Different Pressures 
Pressed At 400 psi 


| Strength, ps 
160°] 65.000 
\ Water Boil, p 75.000 
Per e strength, p 60.000 
Condition forone how 
fenure C onditior for etahit hour 


Pressed at 100 psi 


SOO00-S5 000 


\fte Water B 72 000-80 000 
| Strength. p 000-60 000 
| ( pre Strength. p 50000-55000 


fe 
Pressed At 225 psi 


Strength. p 77 
iw Stper rth, p O00) 
e Streneth. ps 4.500 


Condition tor eight hour 
Pressed at 1,000 psi 


| strengti Ds 57.000 
| ( re eStrengti ps o4.000 
( FE’. for tive 


Table Ill 
Mechanical Properties of !/g in. ELS-3001 Laminates 
Catalyst: 0.5 alpha methyl benzyldimethyvlamine 
Reinforcement: 181 “Volan-A” finished glass cloth 
Cure: Press-cured | hour at 160°C, and 100 psi 
Post-cure: 8 hours at 160°C 
Flexural Strength, ps 


s 


hlexut Modulus, ps 3.8-4.5 x 10 


| vu Strengtl t 160°F., ps 000 
Klexural Modulus at 160° F.. ps 10 
Strength after 2 hr. H.O boil, ps 72. 000-80,000 


7-4.3 x 10 
55 000-60 000 
14x 10) 


55 000 


| Kul Modulus after 2 hr. H-O boil, ps 


‘ompressive Strength, ps 
ore ympressive Modulus, psi £.0-4.6 x 10 
“ul Notched Impact Strength, ft. Ib. i 11-158 
M104-M108 
Water Absorption, eight gan 0.02-0.07 


Table IV 


Comparative Flexural Strengths Under Different Testing 
Conditions of Laminates Preimpregnated with ELS-3001 


Flexural Strength, ps SOL000 
1.000 Hour Flexural Strength in air at 77°F., ps 17,000 
Cycle Flexural Fatigue Stress, psi 


Reinforcement: “Volan A” finished glass cloth ('s 


Cure ’ressed 1 hour at 320° F. and 400 psi 


Posteurs 320°F. for & hours 


27S°F. g stock h « iu bag 
commerce tnis t ~ cle vhic the 
stocK Was drle f 7 minutes a 02°] and pressed Sat 
sfactorily at 1000 ps 

An example of a moderate service temperature resi! 


vhich by far exceeds the requirements of Military 
MIL-P-18177 type GEE and MIL- 


fications 7575 
nodified epoxy catalyzed wit! high boiling tertiary 
mine, At room temperature Ut resin is normally 
pitchlike material. To aid the laminator in processing 
70) per cent solids solution f this resin in toluene ts 
vailable. The solution versio f the modified epoxy ts 
easier to process at most laminating plants Since t cal 


be handled like any standard phenolic laminating vat 


nish. The resin 1 viscosity with 


ay be cut ti treating 


solids 


auleohol. One half percent by weight on the resin 


f alpha methyl benzyldimethyamine! is added to the 


solution as catalyst. Laboratory solutions were 5S to 60 


high boiling liqui 
solution. Catalyzed 


weeks. 


toughness by 


per cent solids. This catalyst is 


which is easily mixed with the resn 
solutions have been useful after two to three 

The modified epoxy is unsurpassed in 
Ill). These are 


ny epoxy yet evaluated (Tabl typies 


properties of laminates made from 181 “Volan-A” cloth 
pressed at 400 psi for one hour at 820°F with a_ post 
cure of & hours at the same temperature. At room temp 
erature these laminates have a flexural strength in the 
psi to R5.000 psi range nd an edgewise compres 
sive strength, this being a measure of its bond strengt! 


of 55,000 to 60,000) psi. In a standard flexural fatigue 
strength test, the 10° cycle tl 
vas as much as 24 per cent of its conventional flexut 
strength (Table IV). Structures with this epoxy 


still perform well at temperatures up to 160°F 


Electrical properties of this syste) re shown it 
Table V. Beeause of this superior performance, this resi! 
s finding a growing use in high-quality electrical grade 

minates and electrical tubing, printed circuits, and 
oney comb structures, 

Another outstanding advantage of stock treated wit 


modified resin, is long shelf life. Two years after being 


treated, laminates of this epoxy can still be pressed. Th 
resin, coupled w 


fe, make it one of the most 


unusual strength properties of this 


this exceptionally long shelf 
ttractive members of the epoxy group. 

Very 
temperatures of 160°F. to 200°F. are obtained with pre 
These 


normally put into solutior 


good mechanical and electrical 


properties 
pregs using solid resin systems. brittle or grind 
able resins are hye fore 
the laboratory, this was accomplished by coarse grinding 
putting it in a container with solvent, and 
rolls (Table VI). The data show) 


brittl based o7 laminates 


the resin, 
placing the mix on 
solid or 


or resins ure 


amounts of the 


hardened with stoichiometric f 
althoug! 


grade of 4,4 


properties have beer 


resil 


of the 


stripped methylene dianiline 


equivalent obtained using catalyti 
imounts of certain amines. Eleven parts per hundred of 
14° MDA wer tl 


1 


used with the first of the two resins illus 
trated and 5 parts per hundred with the second resi 


The 4,.4° MDA is a solid but rea 


vent used for the 


dily dissolves in the sol 
resins. It may be added to the resi 


brittle resins are put into solu 


solvent mix before the 
tion, if the solution is to be used within a week, or it may 


he dissolved In solvent and added to the resil 


solutior 


solid 


a OR to 60 per cent so ds 


ust before treating. Treat ng solutions of the 


resin hardener systems have 


Product of Carbide and Carhon Chemical Company, «a 
Division of 


( orporation. 


Miel 
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Carbide and Carhor 


Product of Dou Chemical Con pan, M dland, 


> 
ety 
t Fable IL sh identi properties r 
ou 
Ter strengtn, ps 
Pensile Modulus, psi 
] entu eld 


Table V 


Electrical Properties of !/g in. ELS-3001 Laminates 


Ty 
Catalyst: 0.5 alpha methyl benzvldimethylamine 
a Reinforcement: “Volan-A”™ finished glass cloth 
Cure: Press-cured 1 hour at 160°C. and 400 psi 
Post-cure: S hours at 160°C 
dicate \ Re 
rs Cor Weste) Flect ly 
dite ‘ x Re 
es ple es Dielec 
Sted period eX pec ‘ ( \ 
> eg) b | ! ns, K\ 
ers rke ( 148 ( 
esi Lia f tl en exp | tio { 
abor ry for 2 n ‘ 1) t s, K\ 
\fter 12 months exposu One Mega 
biggest ‘ ( \ 
COsity os t \ ‘ 1) 1.0) 
! ‘ ‘ I (4 ’ 
cess Phe cataly ( 
! n be ade | 
Phe a ee |) ( 
yhtwe good weat Loss Fac 
s. These b ( 14s 
good streng les. He y ' Power Fac 
fies dis DON) 1) ( 
pe re Ke empet ] ‘ ( 
Table VI-A 
Dry Lay-up Laminates Electrical Properties 
(Epoxy Resins on 181 ‘‘Volan-A" Glass Cloth) 
11 pph 4,4’ pph 4,4’ 
( gy Ag BDMA MDA MDA 
Arc Res 150-18 140-180 155-185 
Western I i 
ric St? 
( rm \ 
( 
kK \ } 
( d 48 
roenal 
kK \ } } 
{ Mi ( 
\ 
( d 24 
Diels 
Loss F; ( a9 
( 1s 
l4- 02 2 O15- 
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{ 
ntent 
4 
be 
2 
| 


4 


| Strength, ps 
Modulus, ps 
Strength at 


Modulus it 


Strength after: 


boil, ps 


Modulus afte 


boil, psi 


trength, ps 


Tensile Modulus. ps 
Compressi 
otrengtn, ps 
Compressive 
Modulus, ps 


Notch ‘ d In pact Strer ptr 


H irane 


Table VI-B 


i LS B00) 


SO 000-85 000 


10 
000-63 000 


% 10 


2 OOO SOOO 


L0-4.6 x 10 


1° 


M104-M10s8 


Dry Lay-up Laminates Mechanical Properties 
(Epoxy Resins on 181 ‘Volan-A" Glass Cloth) 


EK RA-2002 
RO 5 000 


6-3.9 x 10 


69.000-7 4 006 


x 10) 


7 100-79, 00 


xX 10) 


52 000-59, 001 


2.9-3.4 x 10 
1500-50000 
x 10 


M110-M112 


004-006 


red hrs. at 


EKRD-2003 


95 000-100, 000 


$.4-4.6x 10) 


TO 000-75 0001 


4.0-4.2 x 10 


000 


4.8-4.0 x 10 
61,000-66, 000 


3.5-4.0 10 


48 000-52 000 


$.9-4.5 x 10 


16-18 


M102-M107 


004-0008 


160°C, ('s" lan 


Water 


Re sistance, 


Hardener: 


Strength, ps 
Flexural Modulus, psi 


Strength, psi 
Modulus, psi 


Con pressi\ 


( ov press Ve 


Hardness 


Notched In pact 
Absoretion. 


stance, seconds 


Blectric 


Strength 


perper ad eular to ] i 


parallel to laminati 
Megacycle 

Power Factor 
Dielectric Constant 
Factor 


hr. at 160°C 


Postcured 2 hrs. at 300 


Temperature 


TY 000 


CONDITIONS 


Insulation 
megohms 


Table VII 


At 260°F 


52000-60000) 


,.0-3.5 x 


Cond. A 
O17 O10 


Dry Lay-up Laminate Properties 
(On 181 “Volan-A" Glass Cloth) 
2774 
14° MDA 
After 2 hr. 
Water Boil 
77 000 
.2-3.6 xX 10 
AT ROOM TEMPERATURE 
50000-58000 
3-3.6 x 10 
$9,000-5 1,000 
10 


M115-M117 


O.05-0,07 


130-180 


5-10x 10 


Cond. D 24/23 


At 300°F 


10000-50000 


2.6-2.9 x 10 


Cond. D 48/50 


structural materials possible 


Lay-ups prepared in the lab 
oratory from a typical con 
mercial epoxy of mediun 

scosity, hardened with an 
iromatic amine, had good 
mechanical and electrical 
propert eS at ten peratures 
up to 3800 F 

The laminates were pre 
loaded with an acetone solu 
tior of the resin hardene: 
mix composed of approx 
nately 65 per cent solids 
For the aromatic amine 
hardener, 29.5 parts of 4,4 
methylene dianiline were 
used per hundred parts of 
resin. For convenience” 
preparing the solution, the 
4.4 MDA was first dissolved 
in the solvent and then the 
liquid resin was added, After 
two weeks the solutior could 
still be used to impregnate 
cloth. The impregnated clot} 
was dried in the treater over 
for about 9 minutes at 278° F 
ind was treated to press at 
200-400 psi. Laminates 
this resin. when treated for 
pressing at these pressures 
had a useful shelf life of 30 
to 35 days when stored ut 
ambient room temperature. 
Lower ten perature storage 
would prolong this shelf life 
period. 

The laminates were post 
cured it an oven for two 
hours at 300°F. followed by 
6 hours at 400°F. Roon 
temperature mechanical pro 
perties of the laminates were 
very good, as were the elec 
trical properties, but the 
outstanding characteristic of 
this material was its re 
tention of a high percentage 
of room temperature strengt! 
wher tested at elevated 
temperatures (Table VII) 
At 300°F. these panels still 
showed flexural strengths of 
50,000 psi. This system also 
performed well stress 
corrosion-rupture tests «de 
signed to determine the max 
mum stress a Material car 
support for 1,000 hours it 


Vater at room and elevated 


temperatures (Table VIII) 


By treating glass cloth 
with the modified or solid 
resins for moderate tempera 
ture service, and treating 
with a bis-phenol resin for 

vated temperature cond) 
tions, superior grades 


structural and electrical lan 
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Flexura 
Flexura 160°F, ps 5 
Flexur:al 
Water 7-4.3 x 10 
; x 10 
» 24 ht Water Absorpt or 
weight gait 0.02-0,07 
Laminates press cured 1 hour at 160°C. and 400 psi. Post 
Resin: 
inf Tensile 
| 4 Ie nsile 
Edgewise Fe Stu 
Edgewise Mo 
Rockwell 
Izod th. / 12-15 
24 hr + weight gait 
Weste rr 
Dielectric 
ions 
= 
1.4 -4.8 4.6 
OS 12 20) 
Pressed | «(820° F ) 
Thirty 


| 
Table Vill 
Flexural Strength of Laminates Preimpregnated 
With Epoxy Resin ERL-2774 ana Mardener 4 4 "MDA { 
Conventional Flexura! 1000-Hour Flexural 
Strength in Air (psi) Strength in Water (psi) 
77°F 140°R, 110°% 
64.601 64 14 
( 2()° 
Poste re 11) } 
Table IX 
Comparative Glass Cloth Laminate Propert’ 
181 Weave Glass Fabric 
Resin Modified Epoxy Polyester Phenolic 
ELS-3001 
Flexu Mod } \ 
mp St ) | } 
| a le () 
Are Re ter ynds 
24 hr. W: Absorption 
We gnt ty 7 
Lia Res ( 2 
Table X 
Mechanical Properties of Laminates 
Preimpregnated with an Experimental Epoxy 
Mod \ 
Mod 4 | \ 
Flexur: reny | ( ) 
Mod 
| xul ene 
Modu 
rer Al). Tl 
Modu N 
Edg streng 199,00 
M 
\ \ i ( 
Cave: Press 100 
Table XI 
Electrical Properties of '/g in. Glass Cloth Laminate: 
At Different Temperatures 
ELS-3001 
Power | IM 
Loss | 
ERL-277 100° 
| Fact 
Dielee tit i Mi 
Experimental Epoxy 205° 
| 
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here you fit 


Products of PLASKON Plastics and Resins in this kitchen: 


bas 


ag 


Nylon baby bottle :, cabinet knobs, food 
Urea— electric blender base, radio housing, ¢ lectrical outlet and switch plate, can opener 
Melamine — dinnerware, washing machine agitator, ut nsil handles 


Polyester Resins — translucent pane ls, chair 


| 
| 
+ wee 
Z 4 
if | ~y oat 
| 
ACUAN 


‘ 
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picture? 


IN THIS KITCHEN ARE TWELVE NEW PRODUCTS MADE WITH 
PLASKON MATERIALS...THERE IS ROOM FOR MANY MORE! YOURS? 


Throughout the kitchen at the left are twelve new products produced with PLASKON" 
Plastics or Resins. For example, the washing machine agitator the woman is holding 
is molded of PLASKON Melamine, the chair is PLASKON Polyester, the drawer handles 
are PLASKON Nylon, the radio is PLASKON Urea. 

But this is just the beginning. Bright new products of PLASKON Materials are 
appearing all the time—and not just in the kitchen! 

The diverse line of PLASKON Plastics and Resins offers designers and molders 
unlimited opportunities—for improved versions of existing products or entirely new 
products. No matter what combination of properties you're looking for, chances are 
you'll find the answer in a PLASKON Material. 

Take a minute and check the properties of the various PLASKON Plastics and 


Resins below: 


Nylon Molding and Extrusion Compounds: High 
strength, impact resistance, abrasion resistance, 
light weight solvent resistance, self-lubrication, 
rapid injection molding and fast extrusion. Liter- 
ally hundreds of new applications, including trans- 
parent films, long-wearing gears, cams, bushings, 
rollers, etc. 


Urea Molding Compound: Ready moldability, 
wide range of colors and good fusibility. When 
molded its hard surface resists cracking, chipping 
and scratching, has good electrical insulation 
properties. Used in housings, buttons, toilet seats, 
wall plates, closures, etc. 


.LEADER IN THE FIELD 


Melamine Molding Compound: Extra hard sur- 
faces that resist scratching, heat, common house- 
hold solvents, oils and greases. Used in colorful, 
virtually unbreakable dinnerware, utensil handles, 
washing machine agitators. 


Polyester Resins: For glass reinforced laminates 
with great strength, light weight, excellent elec- 
trical insulation properties, good dimensional sta- 
bility. Used in boat hulls, decorative panels, 
chair seats, car bodies and parts, etc. 


Molders and end-users alike can avail themselves of 
Plaskon’s research and design service personnel. 
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Property—Structure Relationships 
in Polyethylene 


G.N. B. Burch, G. B. Feild, F. H. McTique and H. M. Spurlin 
Research Center, Her 


In spite of the great interest that has been displayed 
the Ziegler polymerization process, very little factual 
nformation is as yet available about the molecular pro 
perties of polyethylene that may be produced. This is in 
ntrast to the more complete story that is available 
ihout polymers of other olefins and about polyethylene 
btained by other methods, As a consequence, there is a 
endency to lump all polyethylenes made by variants of 
the Ziegler process into a single series, with the individual 
iymer samples differing only in molecular weight. 
It wa oon apparent to the workers at the Hereul 
Center that, in actuality, wide difference 
ted between products of the same solution viscosity. 


Research 


It now appears that these differences may be traced to 
hemical differences in the polymer chains. It is con 
venient to classify these differences in three main cate 
yori (1) Funetional group content; (2) Linearity; and 
(3) Distribution of molecular weight. 

From our investigations it seems probable that 
ethylene polymers derived from Ziegler-type catalyst 
ystems will eventually group themselves in a manner 
based on the above variables. These groups will be 


Li “ are 

characterized by (1) high linearity with narrow mol: 
cular weight distribution, (2) high linearity with broad 
distribution, and (23) moderate linea ity with intermediate 
distribution. Each of these types will have distinetive 
idvantages for certain applications. We shall attempt to 


how, in this paper, how these structural details affect 


physical properties of molded plastics. 

In the Hercules processes we have operated within 
the range 0-100°C and at less than about five atmospheres 
total pressure, using as catalyst certain combinations of 
reactive metal alkyls and transition metal compounds, In 
neuch of the work reported in this paper, aluminum 
alkyls were used in conjunction with titanium com 
pounds. It is unfortunately not possible at the present 
time to give details of polymerization processes, 

The methods of characterization usually followed 
standard practice very closely. Functional group content 
was determined largely by infrared methods. Linearity 
was judged on the basis of methyl group content, as 
determined by infrared, as well as by density and melt 
ing point. To determine molecular weight distribution 
was necessary to develop a fractionation method of suf 


Table | 


Polyethylene Properiies 


Polymer 


Physical Properties 


RSV Flake (deciliters’ gram) 2.3 
M./M 3.6 
Crystalline Melting Point, °C. 137 
Crystallinity by infrared RAM 
(maximum achieved on annealing) 
Chemical Properties 
Methyl, 0.05 
\ inyl, 
Vinylidene, % 0.006 
Trans vinylene, 
Plastic Properties 
Tensile strength, Ib. sq. in 


Pensile modulus, Ib. sq. in. 145,000 


Flexural stiffness, Ib q. an 
Rockwell hardness TR 
Izod impact, ft.-lb. in. notch 
Torsional rigidity 

ravity at 25 ( 
elongation of compression 


(Il) Linea? polymer fou Ziealer 


Chemical Company 


') High pre ure. branched chau polyme? 


and Co., Ine. 
(4) pressure, 
lia Pont le Nemour and Co Tne 


) Linder detection limits. 


nlermedtiate fe? fu 


‘ 


Experimental Samples 


Samples from High- 
l’ressure Processes 


B © D (1) E (2) F (3) 


2.2 1.1 1.1 
7.0) 9.3 10.4 High 
132 135 136 111 11S 
91% not 
0.29 0.19 3.22 2.08 
0.044 0.27 0.006 ND (4) 
0.007 008 0.004 0.020 
024 < 0,008 O.014 0.003 ND 
2900) 3400 2170 2170 
1TO0,000 25.000 29000 
64.000 101,000 24 800 29 000 
S6R 5dR 12K 3R 
2.8 1: 1D 
7S 4 
O45 955 0.922 0.927 
SOO) 
‘ re proce tained m 
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eproducit i mparisons etwee! lotal weight of all molecules 


the Various tvpes 1 t | t toget} 
y} rodu i ethe \ Total number of moles 
tne necessary Worth or rhe 
nas r wrt cer rat 
i wee reported a epa ité i ited ft thy, nu? 
( narac ene nade bY numerou points f weakness ist t 
variations of Ziegley ved that their linearit f these two numbers is a we recog 
ra ‘ 
ind NOLEE a i’ re anied ‘ vorhk } < 7 ece \ ete 


extended te ting cic thy distribution i! ‘ 
f physical pre (A) a product developed it ir laboratori is mentions 
eemingiv perfect itivelvy narrow distributtor modified Desreux techniqu ind Was ! 
of molecular eSS near ducible and nly moderatelv time-co 
dauct wit! a wice molecular weight \ the sample ti he placed the ‘ rrect 
sample of polyethylene prepared by another low-pressur of distributior thereby enabling ‘ 
process (sample D) and two commercial high-pressure tributio: ir weight. wit 
considerably branched polvethyvlenes (samples E and F) of plastic 
were also tested for comparisor 
For most of the work reported in this paper (See Plastics Properties 
Table I), specimens of these types in the injection mok In order to compare the effect of mol 
ing range of viscosity were needed. Samples were there on phvsical propertie inalvtica ind ome 
fore chosen of reduced specific viscos t\ (RSV). measured are assembled n Table 1 for polvme 
at 0.1 in decalin at 135°C., of 2.2 to 2 correspond various systen with vhiel hive 
to an intrinsic viscositv of about 2. Sample A is a highly linear polymer (mi 
\ few words are in order about products outside th narrow distribution (M. M 6) a1 
range of molecular weight. In general, the same type vhat le ne ' t mole \ ‘ 
Variatior is observed | inear products of ve ry higt mole WSBT) ane ha ibstantia \ acl 
cular weight (RSV greater than 20) have been prepared (M. M () than sample A. The third « 
they do not have detectable methyl group content, and many eae Rs polymers. sample ( has rather 
do not have detectable unsaturation, Some products are (methvl and the broadest disti 


high in viscosity that they do not go into solution in thy three (M.oM 9.3). Sample D is a 


routine viscosity determination. TI enavior polymer (methy 0.19) made by a diffe 
leved to be due to cross-linking na cases, thoug! t sure process ind obtained fron anotl 
should be remarked that cross-linking accompanies mil Fractionatio ndicated a rather broac 
oxidation, which may have occurred during processing molecular weight (M. M 10.4) t 

: ular welg 

Products of methyl group content up to 1.3% have a oW-pressure n ti 

Deer tained, even at uch high vis tnat properties have heey ested are i 
groups of linear c¢ could not be a large contribut harder. and more resistant to high tem 
ing factor. It is believed that the degree of branching car the high-pressure, highly branched VI 


be made even higher and varied over the whole range of FE and F) 


molecular weight. The distribution of molecular weights The lower degree of crystallinity and 


allimity 
has been followed only over the range of RSV from 1 hilitv of sample B compared t ample 
to 5. Throughout this range products of both narrow and a ae ~~ the higher methyl group 
wide distribution of molecular weight ave bee! Sel f H the relative 

No product with both narrow dist! ition and high degres molded specimens of A and D were unex} 
of branching has been observed turallvy the two appear to differ princiy 


Methods of Characterization shows, in ‘Table on 


Deseriptions of the methods are giver mn the expe? frared spectroscopy\ represent the n 1 ry 
} itt f eon 
ental section can be ‘ vy careful ant 
nee me oo ca esu 
the discoverv that product f fair ece ( 
of molecular veight can be prepared istifica as 1 i H 
the method of evaluation s desirable. lr ommot t t f ired a perature 
) mewhat n oh) ne thar 
other workers (3). we felt that the best single criterior I mie i ‘ i 
the breadth of the hut irve vas the rat f peractu i Tit 
welght-average ti iverag lla 
iM MI) The weignt-average eculat veight The 
nolymer, M.. is based on the total weight of the part ila 
F let tio? e mett nt or} 7 thy 
if each size present, and is defined eter | | 9 
gidity elevate empe ire 
+ + 4 
sta es sa \ i | 
responding rid 
t W elk i c pared sal rl 1) 
motecular veignt na T t ot vrelgnt R ‘ 
\ ] ler x ) ‘ 
o1recules that the contr ng feature tinguishing t 


The flow characteristics and the viscosity of a polymer s the perfection of development of cryst 
ire more close related to than to The numbe1 molding. Molded specimet A 


iverage molecular Weg! ased of lim ansparent a I) igt gre 
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i ind il rp reg the ( ! 
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| 
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Figure | X-Ray Diagram of Highly Extended Polyethy- 
lene (Sample A) 


ooo, 


aed A.S.T.M. 0638-527 
STRAIN RATE = 0.2 IN./MIN. 


1.0 2.0 30 0 10 20 
ELONGATION, 


Figure 2 Stress-Strain Curves for Various Polyethylenes 
Thirty 


‘ a mMmpressiol der 
en drawn at 10 per minute 
sue an extended specimel (| 
cance ? ‘ preparat or ay? orie?T 
tress-strain diagratl Sample 
\ ‘ ‘ adulu whi the 
ip oad (S850 sq. In, com} 
for sample D) before the sampl 
draw out. This behavior is istr: 


inder ¢ 
Shy ens of samp 
‘ ected wit exte 
the X-ray dliagral 
rure ) and is of signil 
aments 
\ (Figure 2) s VS a 
cu Pinay eaching 
ared to 3400 Ib. sq. it 
ited in Figure 2. It may 


ed and oriented at ts Vield point Tinally ts 
degree of crystallinity is close to that of mple D. The 
ntimate detalis of tf process are ! associated 
vith tt temperature rises due to the large input of wo 
during the stretching process Just short of the yvield point 
Sample B as wer initial crvsta nitv and is some 
hat less linear than samples A and D because of it 
ranching. For mat application e properties repre 
ented by B ‘ advantageous; for ex ple, greater flex 
for cable ind pipe use, greate) esistance to stres 
COorrosiol n certal ronment nd greater te 
fiow into and I arge moldings aving deep draw 
The versal tv of the Ziegle) proce S ane the Hercules 
modifications of it has been demonstrated in the present 
! showing that the densitv or crvystallinit range a 
gned to these processes in a recent paper (2), Is, In tact 
oo narrow. We ave prepared Ziegler polvethvilenes wit 
innealed densities as gh as 0.960, Anothe ertinent fac 
tor n this ersat t\ s that these yx mers cal ver pe 
pared at much higher motecuta veignt levels that Ve 
elle Ve Ss practica otne. V-pressure processte 
‘ suct nig t eis are mpractica tort il nject 
ding operatior the) ire entirely) \ nm ex 
trusion equipment. It has been found that high molecular 
veight Ziegler-tvpe polvethvlenes  offet mportant n 
provements in toughness and in stress-cracnKning resistance 
n Wire and cable, pipe and blown bottles 
We have so far not succeeded in preparing products 
by the Ziegler process that are similar in softness and 
‘ tensibility te peo etnviense without re 
sorting to copolymerization with other olefins, such as 
propylene. Our results with copolymers are milar te 
those reported by others (2) 
Summary 
It is possible to prepare very linear polymers by mod 
fication of the basic Ziegler process. Some modification 
ead to products of high linearity and narrow distribution 
of molecular weight. Other modifications produce less 
Ineatr polymers, Witt possibly an increase n interna i! 
saturation. This trend can be st further increased hy 


copolymerization. 
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crystallinity and hardness in mol 


preducts of narrow distribution re 


high temperatures. The less linea 


this behavior to the same extent. 


ng both lead to lowe 
led objects. The nea 
eryvsta ‘ result 
yected to oads 
products do not exhib 


It may be anticipated that three types of product wi 


find wide fields of use. These ar 


row distribution, for uses requiring 


1) high linearity, na 


and extensibility in the as-molded condition, combined wit! 


good retention of properties at high 


mperature; (2) hig! 


inearity, wide distribution, for uses requiring hardnes 


and high modulus in the as-molded condition; (3) les 


near products, for applications de 
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Experimental lensity p 
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2. Molecular Weight Distribution. A dified Desre 
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ng solvent ver, As ot ntes \ Fiexural Stiffness 
| ay ter ASTM 174 Phe inject 
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Rockwell Hardness 
4. Crystalline Melting Point. B ( ia 
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Rockwe Hardne Fester with the Ro seal hi 
edt re ‘ ains rer \ er ‘ 
4 are torn ott te ect 
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reervsta ation was 7°C. ne Impact Strength 
ow 100 ¢ ASTM D256-54 Origin: hnyect 
4. Crystallinity. Deg ne Phe e cul 
mased on tonnity b. Tir Olser et M 
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i! phou Ve vile i mut el ny 
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detern i ms ( ++ lag 
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Vinylidens Specific Gravity (23°C./23°C.) 


Plastics Properties ASTM D792-50—The 


uy own of cilot plant were converted 
eldine powder by extrusion at 410°F. No antioxidant References: 
or other add S we ist (1) P.S. e, JI Px. 
form of ¢ ding | ‘ re |) P mer Che) 
rs r adait t ! ! sel mee ‘ \) ca el ( > \ 
ercia mp n t intic City, New Jersey, September 19, 1956 
gation (2) R. V. Jones and P. J. Boeke, Ind. Eng. Chem. 48, 


3) KE. T. Darden and ¢ | Hammer, Materials and 
Methods, Vol. 44, Ni »n. 94 (Sept. 1956) 
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Injectior molding Was done i Mosio ince i 
dard ASTM methods wherever possibl x 
SPE JOURNAL, May, 1957 


“el 

| 


and, a ne same 


the 


Albert G. H. Dietz’, Frank J. Heger, Jr. 
and Frederick J. McGarry 


. . . how good is a plastics house? Here are 
the engineering details and material prob- 
lems encountered ... 


N THE DESIGN and construction of the House of 
e Tomorrow under a project sponsored by the Mon 
to Chemical Company, an effort was made to develop 
would be logical from the standpoint of living 
time, would be unencumbered by precot 
ig the plan of a house as built by 


notions respecting 


traditional materials. The underlying thought was that 


t should, as far as possible, be used in this house 
} 


stics rather than as substitutes for other materials 


Every effort should be made to use plastics if they could 


cally ) used, but for any sections of the house ir 
ch plasti would not be logieal construction materials 
miterials were to be employed, 


Che architectural considerations led to a cross-shaped 


house consisting of a core 
grouped the utilities in 
space and other working 
wings are grouped the 
area, dining area and s 
ouse are at or near the 
trating her activities ir 
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Bie: i \ as listribution of stress, Reinforced th nt rt 
t ] } ] 
i hand, especially those reinforced rig titre do not 
i! 
Indat sect ! | ! 
of the design 
nably uniforn metrien t 
eur thie ‘ t t 
\ ? \ \ ‘ 
as mechanical equ ana rif 
the ( ‘ ny nel ‘ 
= and curved sections which are inhe stiff and re t { 
to buckling, fairly gnt-weignt cor whic ) 
ss i Vy dictate that eacl ving and the floor and roof sections of the w ngs are each four - 
ns each S feet wide to average approximately pound pel quare f 
sect ire ers « Weight of the floor core ectiol neluding 
ied rtion and a nner flat sec mechanical equipment > approximately » pound Bs 
she eXte from the foundatior square foot. The roof of the core section ke the 
the alt ght of the end t t ections, 1S approximately 10) pounds per square foot oat 
Live. Liv oads occasioned by the oceupaneyv at 
urniture must be analyzed for two type f condition 
I ‘ ‘ ' First, it must be mmmmmmmmed that the ful Ve load at ! = 
ina ara at time or other over the entire tructure 
- Curved ive load is at a but it 
a a i a doy distril ke the dead { 
eight. Two floor sections and tw 3 
iuses no tende the house { : 
the ent 4 icture f ving 
| \ the assumption 
gs ane al and, conse ertain portior 
rent intially transparent and 
( tained in any particular wit a 
{ 
ae ect 
9 
t rhe e load in 
n ‘ ! ! \ 
nvineeril lesigt cl tor The rou 
cted and the resulting stresse ! ‘ 
ected to tye hie 
t in the California are 
Wa ‘ t's ‘ Te? i 
velocitie nthe nity 
7 e wind, therefore, must be ana 
ouse trengt t COT Vise thrust against the lt thie 
oad a and the ice f the e, both of whiel 
: laity tend to cause d nt and ove ng. Beeause the a 
eve i esig : ess roof is flat, wir ng over th tend t ft ; 
su i ikewlse get r anv one the 
y pied Tt? t! 
iw gS and cause an uy ifting tender 
ble creep ar nuing de rr the intensity of thru the de wa 
qd i ‘ inti rl re hie ius¢ house ne 
stressc i nto the ted nd nter tir y be vrente) 
su \ iu t Xampie, thar ane and, t 
ticity to pi ssa titfme to the structure caus twisting or rotation of the houss 
ture is the presence of concentrat f st \ may uilt In an area where s1 ads are important, in th 
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Wind tends to tt house ana tilt Vf on 

ig 


x 
7 
= 
’ 
Li 
h | 
a Heat of the sun causes unequal expansions and thermal stresses 
miplete analysis snow must be taken 
listributed load over the entire rool 


ad may combined vith any com 

mad, However, it s not to tn expected 
exist at the same time that 
re encountered 


thrusts rm the tructure Wh 


F wind may act to give a twisting motion 


Earthquake. Earthquake loads are 


mtal accelerations of the earth and, ce 


” expected to cause the rool section to become hotter that 
the res of the nouse, Because the int s to be alr col 
ditioned, the internal temperature w be maintained at 
approximately 70 F, whereas it is estimated that the rool 
surface may easily rise one hundred degrees above the 1 
side temperature, The floor section can be expected to rise 
only a small amount in temperature, As a matter of fact 
the worst condition prevails when the floor section Is as 
sumed to remain at 70 F whereas the roof changes t: 
170 
Thermal Expansion 

Plastics materials including reinforced plastics hav 
relative ly high cor tfTicients of therma expansion, as con 
pared with other construction materia including metals 
concrete and wood, Furthermore, in tl house in contrast 
to most house construction, a few individual large unit 


are tightly fastened together and, consequently, expansiot 
can occur over the entire 48-foot length of a combinatior 
of two wings plus the central section of the house. Becaus: 


the external surface of the roof section tends to expan 


whereas the internal ceiling section does not « Xpand tv 
cause it remains at roon temperature, there 5 a tel 
dency for the roof sections to thrust outward, downward, 
ind to curl inward at the outward mid-wall height 
This, in turn, throws a horizontal and downward force 
upon the floor section where it meets the roof section at 


the mid-wall height. The result is a combination of thrus 


and bending movements set up in the roof and floor se« 


tions which must be analyzed and allowed for. Furthe: 
ore, if the house is partially shaded as it may be by tree 
t is possible for one wing, for example, to reach the maxi 
um temperature whereas the opposite wing is at a lowe 
temperature, This sets up unbalanced expansion forces it 
the roof panels which may tend to cause twisting in parts 
of the house. All of this must be allowed for in the ar 
alysis ol thrusts and forces within the structure, and the 
structure made adequate to withstand them without undu: 
distortion or deformation. 
General Features of the Structure 
To achieve the maximum in stiffness and strengtl 


With a minimum amount of relatively expensive plastic 


materials, it was decided that the wings should be made 


continuous with the central core at the floor, ceiling 
nd roof. This is analogous to the construction of 
wings alreraft which carry through one con 
tinuous structure from one side of the fuselage to the 
other. Furthermore, in order to keep the columns as sma 
ind inconspicuous as possible | lesirable from the 
architectural point t was nec iry to design ther i 
ender members essentially pi { at the ends so tha 
they could not bye subiected to be ne the eTore 
meant that the floor sections had t« pinned t he roof 
sections at the all-story outboard ends in such a way tha 
! mtal and vertical thrusts could be transmitted wit 
it inducing bending in the joint. Consequently, floor and 
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Eff {Wj d dS portional to the mass of the suilding. Various empirica 
ects o ind an un ts 
ern formulas have been developed r earthquake rusts. Be 
cause this house ts to be bullt wu hat is known as a Zone 
earthquake area, it must be «ae ghned tor maximum hot 
‘ |_ ‘ onta thrust tending cuuse piacen ! and ovel 
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minimum of by-passing of 
material. 

by-passed materia he 
nozzle may slowly degrade 
and then enter the flow stream, 
with the result that molded parts 
may suffer in quality. Because 
of the friction generated | 
tween the surface of the nozzle 
bore and the flowing plastic, 
the melt stream will flow at a 
faster rate at the center than 
it will at the periphery, It may 
then be stated that all nozzles, 


j Louis Paggi, du Pont de Nemours & I, regardless of design, will permit 
bV-passing of a certain amount 

of material. To what extent this 
. vecurs Will depend on several fac 

Nozzle Design turs, including the temperature 
and viscosity of the melt as wel 

; F as the design of the nozzle bore 

Louis Paggi The design of the profile of the 


nozzle is the most important 
consideration in extent of by 
INCE the early days of injection 2A minimum of pressure loss passing. Straight bore nozzles 
S of many designs during flow. flush-out more efficiently, whil 
pr ed to the molder Narrow bore nozzles of excessive dual diameter bores with a con 
% i Nlar f these nozzle ave been de ength often make it necessary to siderable step-down between 
one specific jobs, as for overheat the material in orde: diameters (Figure 1) are the 
a example, ball check nozzles, color dis to permit passage through the least efficient. 

"4 ersion 1 es, pin point nozzles, bore in a sufficiently short time. However, dual-diameter bores 
ete f others have been designed Back pressure generated during are absolutely necessary for 
> t handle certain plastics or for flow should be higher within the long nozzles, especially if the 
nae ecific injection molding machines mold than at the nozzle. Failure bore at the tip is required to lx 
2 to accomplish this will result in small. The tendency of materia 
i ‘a No doubt many have felt that the unbalanced filling of the mold, to be by-passed may be greatly 
‘ ige molding operation can be dimensional problems, and sur reduced if the flow at the june 
ry onducted with an all-purpose nozzle face or internal defects. A good tion of the two bores is more 
re witl tthe emphasis on. the mpor check for excessive pressure loss streamlined, or the difference in 
tance of design. While this may be at the nozzle is to take an ai) the diameters of the two bores 
true fo t few applications where shot between regularly timed is reduced as shown by the dotted 

juality of the parts produced is re cycles with the cylinder at normal line in Figure 1. 
at y unimportant, it will usually temperature, If the ram does not 4. Retain alow inventory of material. 
ag ~ found that a nozzle having good move appreciably faster during Because of the relatively smal! 
8 lesign features w materially assist the air shot than when molding, amount of steel in a nozzle, it 
Pe; educing the number of problems the bore of the nozzle is too small. will respond quickly to changes 
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| in? it a sat Sstactory desigt 
not difficult if one / - - - - - a= 
120° Figure Dual di 
unalvzes ts functior 
; ) defined, the nozzle may be 
msidered a tube used to convey 
vlinder to the mold With this in 
here are several requirements =: 
ary for good nozzle desig 40 
» which ire 
SPHERICAL 
1. Ability to control the tempera- RADIUS 
ture. 
Numerous surface problems sucl 
blisters, flow marks, splay 
irks, ete. often result when the 
e is too hot. too cold. o ANGLE 
on i 
¢ iniformly heated. The nozzl "~ Figure 2. Improved 


SUIT design general pur 


i therefore he of sufficient 
pose nozzle. 


ngth to accommodate a heating 


4 mand or bands which will distri 
ite heat uniforn over! the en 
‘ tire surface or, depending o1 
i| molded, short enough t 
wcurately controlled by the 
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7 Thin wall clear polystyrene 
me containers are formed in this mold 
of CRUCIBLE CSM 2 
Mold Builder: Standard Too 
Company, Leominster, Mass 


picked’ 


from warehouse 


FOR HIGHER FINISH . . . LONGER MOLD LIFE — It takes a 

” highly polished and dimensionally accurate mold to form clear 
styrene into these thin walled containers. And, because 
production-runs go into the millions, the mold steel has to be long 
lasting. Both are good reasons why CRUCIBLE CSM 2 


was selected. 


For CRUCIBLE CSM 2 is an exceptionally clean steel—uniform 
in composition and structure — with superior machining and 
polishing characteristics. And for absolute dependability, every 
piece of CSM 2 is ultrasonically inspected. 


What's more, for your convenience, CSM 2 is immediately 
available from Crucible warehouse stock in 205 sizes. Next time 
you need mold steel —call Crucible. Crucible Steel ny of 
America, The Oliver Building, Mellon Square, Pittsburgh 22, Pa. 


C i UJ C | LE first name in special purpose steels 


Crucible Steel Company of America 


Canadian Distributor — Railway & Power Engineering Corp., Ltd. 
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Encapsulation Committee Report 


(ooperation With Other Technical 


(roups 


M I p J. Franklin of Diamond 


nee Fuze Labs reports that 
pipe! presented at 
] pone ( ting Res 


obtaine al 
rgen, Editor, 
So. Broud- 


White Plains, N. Y. for a nom 


re til i luble upor 
Corps. 


cet iZe Labora 


sident, 


Section. 


ned Us that ! group hopes 

ber, 1957, on “Plasties in Ait 

ectronu ynicn vill en 

brace encapsulation subjects. We wil 


of Extrusion. . . 


ied Tron Page 


SPEaking 


* thermoplastic is smeared over the 


ite lands, it is heated both by con 
et t the cvlinder wa and by the 
ct ni heat reneratec the 

mone 
Ver eviinde? temperatures are 
alized with the mixing torpedo thar 
vit torpedo Hig! 
der temperatures were necessary 
vith the smooth torpedo in order fon 
t! heat to penetrate that plastic i 


mtact with the torpedo, The mixing 


mrped actior brings all plastic 


ontact with the cylinder wall, and 
eat penetration and higher cylinder 
ures are no longer necessary. 

The multiple fluting on the torpedo 
divides the flow of the molten plastic 
flight Into 
smaller streams, thus greatly 


many 
reduc 


which 


no the nherent pulsations 


otherwise occur with the use of mors 


Cor ent na SCTeWS and torpedo sere 
The recommended effective length 
f serews utilizing a single mixing 
irpedo is IS to 21 diameters. That is 
diamete? SCTEeW would he 


to inches long. Of this length. 
* mixing torpedo is 4.5 to 5 dia 
neters long. Less than this may r 
iit ! nsufficient mixing: mot 
ght result in excessive frictional 
eat. These lengths are considered to 
ptimum for a balance betwee) 
duction rates and homogeneity of 
Hast 
Experience has found the constant 
ecreasing pitel forwarding 
perform quite satisfactorily 
t the mixing torpedo, Lat 


clopments indicate that a constant 
teh, constant root feed screw mays 

prove satisfactory for use wit! 
thie ngrie mixing torpedo, thereby 


educing the cost of the screws 


depe ndent 


al 


De Kept Informed of progress on t 
S¥mposium as t shapes up. The 
Southern California Section also it 
rmed us 


presented at its November 1956 sy! 


posium are ava b t the Nationa 
S.PLE. O__ce for $2.50 per copy 
Both Mr. Franklin and Mr. Har 
ton expressed willingness to coope 
ute with our Committee on Encapsu 
lation f we can become organized t 


the point of carrying out cor 
projects 

The 
planned a conference ent tled “Plas 
tics for 
June 14, 
Institute. 
group 


England 


1957 at Lowell Technologica 
Papers of interest to oun 
will be there. I 
conference 
addressed to Ralph L 
Manufacturing 


prese nted 
quiries concerning this 
should — be 


Mondano, Raytheon 


Most thermoplastics exhibit an it 


herent tendency to return the 


shape to which they have been forced 


to conform. This tendency is called 


plastic memory. In extrusion, witl 
more conventiona screws and ton 
pedo sections, the plastic Ss carried 
along in the root area between th: 
flight of the forwarding worm = and 
is conformed to this spiral shape. 


Upon being emitted from the die, the 


plastic tends to return to the shape 
to which it was conformed as it moved 
along the screw, Warpage of the ex 
truded end product may result fron 
this root memory. 

The compounding action administe) 
ed to the plastic by the single mixing 
for all 


memory 


practical 
purposes, the root induced 
into the plastic in the worm portion 
of the serew. The radial 
grooves along the torpedo allow for 
intermixing of the plastic, minimizing 
which may tend to 


torpe do eliminates, 


relieved 


any memory 


develop in the plastic as it passes 
through the torpedo flutes, 

The single mixing 
developed primarily for the extrusion 


polystyrene, 


torpedo Was 


of ethyl cellulose and 
both general purpose and high impact, 
and has found extensive use in. the 
fabrication of these polymers, Severa 
he mix 
ing torpedo to perform well in polye- 
thylene With 


mixing action of the torpedo is too 


fabricators have also found t 


extrusion. vinvls, the 


severe, oft times resulting in de 
gradation of the compound. 

Precision of the fabricated plastic 
product is. among other things, 


upon the 
heat and viscosity of the polymer and 


homogeneity o 


bsence of pulsations. The single mix 


nye torpedo is capable ofl these fur 


ons and has assisted numerou 
fabricators ino producing plastic pre 
files and sheet withir the quality 


standards of the industry 


that copies of the papers 


Electronics” to be held on 


Division, Wal 
54, Massachusetts. 


Co.. Plasties-Researe] 


Persons interested in the SPE En- 
capsulation committee are invited to 
attend an informal meeting immedi- 
ately before the Lowell Conference. 
Contact C. A. Harper, Air Arm Div., 
Westinghouse Electric, Corp., Balti- 
more, Md., for details. 

Technical Discussion Items 

One of the objectives of our Cor 
broad range of 
deas o1 tems which are of specific 
nterest to members of our group. 
following items 
ire submitted in the hope that com- 
opinions, and solutions 


For this reason, the 


ideas, 
can be obtained on the subjects with 
which you have experience or know!l- 


ments, 


edge. Specific data oO. reports are 
is possible. 
Reducing 


desired where this 
l. Experiences in Derm 
titis Problems 
2. Experiences ol 
Corona Problems 
Granulated Epoxy on 
Type Compounds for Compression or 
Transfer Molding. 
$1. Castable Materials Which Main- 
tuin Rigidity and Good Electrical 
Insulation Properties for High Tem- 
perature Applica 
5. Resin-Filler Electrical Insulating 
Compounds Which Have Thermal Co- 
efficients of Expansion Close to Those 
of Aluminum and Steel. 
6. Low Shrinkage, Resilient Com- 
Which Will Not Crack in 
MIL-F 


Thermal Cycles Per 


Reduction — of 


ster 


tions 


pounds 
Fifty 


5272A, Using Hex Bar Samples. 
7. Foam or Low Density Con 


pounds Which Maintain Good Strength 
and Electrical Insulation When Test 
ed per MIL-E-5272A; Heat Dissipa- 
tion Data from Embedded Subminia 
ture Tubes Also Desired. 

8. Strength, Electrical Insulation, 
and Environmental Resistance Com- 
Viscosity and High 
Liquid Epoxy 


parisons of Low 
Viscosity Commercial 
Resins 

9. Use of Fillers to Control Ther- 
Shrinkage, and 
Reactive 


mal Conductivity, 
Cracking Tendencies of 
Resins. 

10. Studies of Various Systems fo1 
Mixing, Metering, Proportioning and 
Dispensing Reactive Resins Relia 
bility and Efficiency of Such Systems. 

In order to maintain close contact 
vVithin our group, communications on 
any or all of the above subjects are 
May 15, 1957. All com- 

published in the next 
general communication of this Com- 
mittee. Included in your correspond- 
ence should be listings of any other 
vhich you would like 
group comments, as well as any new 
deas which you feel the Committe: 
Eneapsulation should undertake. 
pending on participation, it may 


requested by 
ments will be 


subjects on 


be possible to delevate task groups 
for the 
jectives, or 1 hold Committee meet 


furtherance of Committee ob 


ngs, discussion groups, confer 
neces 
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7 
x ers, air riveters, air strappers, al 
‘es sealers, air nailers, air tapers, an 
drills and other activated too 
with air cylinders Working o! ntel 
mittent principle 
¢ 1 The inventors of this oiler throug! 
++ field test have cut down time on pneu 
and increased tool efficiency ol 
some tools Vv over The ( 

; “Inject O-Mist” is being manufactured 
| W.R. Grace Company provide additional 16,000 jy" Carlson Products, Ine, 520 Nor 
Y square feet of floor space, will be used 24th Street, Omaha, Nebraska 

Opens Main Offices for the expansion of manufacturing 
By 1, R. Rubin and office facilities. New Company 
\\ R. ivm Frank W. I gan & Company was lo Fiber Glass Indust es 
nieal D on opened its) main cated in Bound Brook, NJ.,  unti purchased the fiber glass reir 
. Pies ind laboratories in Clifton, April 1955, when operations wes forced plastics operations of Bigelow 
ahs NX, ey, with an open house for transferred to the new Somerville Sanford Carpet Company, Ine., a 
industry and thi facilities. cording to joint announcement today. 
Dust Problem Solved These operations are located at An 
hem sen vor for the 0 sterdam, ew ork, and emplov about 
SOF the ps \ hopper loader attachment whic! 100 
luction of high densit ersons, 
gh density polyethylene, is said to solve the dust problem in 
inder the PI 1) cense Was com Fiber Glass Industries, Ine., 
the handling of dry-coloring materials 
leted in July of 1956. The $20,000,000 new organization, incorporated in Ne 
O00 O00 o the Mas no connectiol Witt 
10000 Tb f their GREX Poly Coolidge Highway, Oak Park 
ree vill be on stream in the Micl ford. Its president il 
middie of former general manager of the fibe. 
i \ \ The dry-coloring attachment is ex 
! 4 Fiass ali renmmrorce MASTICS \ 
r, Preside nt of tremely simple. It consists of a round B 
Viner iid elieve on les oa igelow-Santord, 
bel lifton, aluminum weldment which is attached fame 
‘ excellent oc! ©€s, ormer mManaLwer ot 
an cation, to the end of the conveyor tube di 
beenu he stics Sanford’s reinforced plastics division, 
f the  plasti rectly over the hopper and holds a 


in th t ocate s Vice preside! 
: , n the country are located conical shaped filter, the filter con : 
iM) mile radiu In addition we 


ag he ase a being so installed that the smaller end Double Drum Winder 


re estab hing regional sates offices | 
NG extends down into the throat of th: : 
xtend in Frank W. Egan & Co, of Somer 


ville, N.J.. has announced the develop 
ment of a new double adrun Wwindie 


ther ey centers throughout the 
hopper. 
ch as, Chieago an ; 
F ana In operation, the filter cone is help 
Angels Also, New York area is an 


portant market place for all plastie 


loaded about half full of material. A 
the material is used, it drops throug! 
ame the bottom of the cone into the hoppe 


ve expect to help them when the : per minute. Patent has been applied 
ws, ie hen they throat and is replenished in the cone 


with provisions for n akit gp a fiving 


fabricator n the United State transfer at speeds up to 1000) fee 


ection to meet with then ror, 
the hopper loader, The upper pat 
of the cone acts as a filter, collecting A double drun 
Our service engineers, are develop se ste duces a hard wound roll free from the 
the dust on the inner surface, The 4 Th liek 
for mold ne and filter cones are replace able ut sn all : 
truding polvethvlen n rigid sil variation in surface speed between the 
teria aus well as film and sheet, two winding drums causes a tighter 
everv dav.” Plastic Blender ing effect. In this regard, it is prefer 
The laboratories are well equipped, Kish Industries, Inc., 1301 Turner able to a single drum surface winde? 
taining automatic and conventional St.. Lansing, Mich.. today added an (commonly referred to as a “Pope 
njection molding equipment, assorted automatic plastic blende r to its line Reel”), although the latter unit ha 
truders, n ny equipment, com of products. been more widely used owing: to t 
‘ete testing equipment of all kinds, Steven Kish, president of Kish In capability of accomplishing a flying 
experimental polymerizing abora dustries, said the product, called Ki changeove) 
torn chemical laboratories, product lla-Blender, is in production and wil 
development areas and their own be marketed by the company’s nation Injection Machines 
rary wide sales organization. Practically unlimited varietic ol 
The laboratories and testing equip Originated and engineered first by small molded plastic products can now 
ent of the W. R. Grace & Co.'s Kish, the blender was designed and be developed and produced quicker, 
“ab ymer diy on should be of value created to end guesswork in the dis easier, With major cost-savings, !) 
4 ng seme of the problems in pensing and use of epoxy plastic ma the new line of improved “Mini 
fabrication of high ad nsity linear terials. Compact and portable the dis Jector” Plastic Injecti n Molding Ma 
aes polyethylene, and add to the growing penser weighs approximately 24) chines announced by Newbury Indus 
a fund of engineering knowledge pounds, The price is $225 (FOB Lar tries, Newbury, Ohio. Users report 
<e ‘ sing) with accessories and optional hundreds of dollars saved in tooling 
Egan Expanding alone. 
W. kgan & Company, manu According to company president 
acturers of plastics processing equip Automatic Oiler W. O. Frohring, “Now, for unde: 
nt. has announced plans to double After 2 years of development and S1OO00, any company can be equipped 
. ‘ « of its Somerville, N.J., plant. exhaustive field tests a fully auto with one of these machines, a mold 
\ccording to a company spokesman, matie oiler for pneumatic portabl blank and enough plastic material to 
Ri. ntract for the extensive addition tools is now available. start developing and producing yp 
a ive heer gned with Milne & Mar The Carlson “Inject-O-Mist” wa fectly formed products and parts 
ert, Ine. of Plainfield, N.J. Construc developed to protect and lubricate “Mini-Jector” pric tart at 
. : expected to be completed by such portable pneumatic tools as air (*% oz. cap.). Mold blanks cost as | 
ate umme? The new wing, whiel staplers, an wrenches, air serew driv at $37.50 
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The Suilivan Chemicals D Men In The News 


the Su Val Var ( 
North Hart Street, Chicago 22, | Charles Proudfit Standard Too 
ill inces Ihe oft arl \\ | | 
established I \ | ly 
finishes. This firn specia ) ( ( ( 
acquers, Vinyl and acetate screening I) 
and screening fo uutvrate | W 
olor cards and othe 
hem, They are also interes 
ng ip 
anada Lake. Ne ev. to \ 
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H Manu | 
3-Ms Buys Firm 
Purcha t ol tne KI | | 
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W. Kellogg Company, a su { 
Pullman Incorporated, vy Minn ta | { ast p t \! 
Mining & Manufacturing ¢ 
unced ] nt \ {Tic 
firn today S 
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Officials of Minn & 
Manufacturing Co. stated that neg Rubber Cl 
tiations have been completed { drving wt for ‘ William Fondiller 


Minnesota firm to take over the KE] Nairn and a ‘ iltant on ( I 
no f: tis sdiacent Markets ( & | \ ( \ 
Kellogg’s Jersey City steel fabricat nsulting firm in New Ie 
Thomas E. Wood 
Appointment of \ \ 
Jacobs Relocation the position of Direct 
The H. G. Jacobs Mfg. 


159-167 Linwood Ave., Paterson 2 
\Vlelros Park, 
plant relocation projec and 
} 

full production at their new plant H Viv 
G. Jacobs, President and four 
this company, Whicl mat { 

ton handle ina ‘ 
tria en iVs Ul naa { 


fully plant Paul Conaway 
inde}! wis \ \ owned Henry DeVore 
Impacto Plastic, Henry W ois 


The Lawrence Process Compa Kinse ‘ ent. H 
Inc. of North Andover, Mas anu ton | » ha ru Julian Rogers 
plastics products, Nas acquired hele 1) tea Ju \ 
by the Borden Companv’s Chemica Roy the M |) 

ment by Augustine R. Maru 
dent ot the Chen wa SLOT \ 
operate as a Wholly owned subsidli VOTp., one J. D. Proctor 
‘ ] ‘ 

Westchester Plastics Ir. Ba \ 

Westchester Plastics, Ine 1954. icceed the t i 
nounces that ts new Color 1) (, | 
Laboratory is now in operatior 1) 
signed to it tigate problet Alio Buselli Thomas Egan 
deve lk pment and contre exucting \\ Grace & ‘ J 

\ | sure tl \ ( \ 


subsequent r 


by Westchester N. 
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FRANCE 


INDUSTRIE des PLASTIQUES 
MODERNES 
January, 1957 


Abstracter Hans Maver 
HIGH TENSION REINFORCE 


MENTS 
L. Blumental 


Phi equirements nsulation 
‘ hect elect? 
nu erated ‘ tiuated 
thre pinstic materia 
Piper reinforced phenol 
nhectlor i pt ist 
n inulacture t wtua tests 
ree ire ortiv mentior 


PNEL MATIC CONDITIONING 


Jannys 


Phe pments of electron 
devies nd of machinery 
ild not be exposed to shovel 
i mproved by forming 
! vwtween the packing cas 
rite pment It 
ile and no strengtt 

ected Ch \ nave te ) 

n order to establish tl 
proper amount of equall ng pressure 
required, The requirements for pres 
irn determine the thickness 

vl film to be used for the 

i svsten enas tsell 
binations with safeguarding 

climatic ne wher 


THE JUNCTION OF TUBING WITH 
BUILT RESISTORS 


Thermoplastic fit ys and tul 
ys ine dead Witt Hick Lite 
‘ nserts which ext nd through tl 
ding Connections ire mace 
the fittings togethe and 
nnecting thre extended wires The 


re = then connected to a 6 volt 
mittery and the heat of the resistors 
elds the fittings into a closed 
yatem. The battery is then dis 
onnected and the extensions are cut 
ff. Sinee the wire is molded in, no 
metal is exposed inside of the systen 


GERMANY 
KUNSTSTOFFE 
February, 1957 


Absiracter: Anne Schwend 


PLASTICS FOR FOODSTUFF 
PACKAGING 

L. Robinson-Goernhardt 

Incited by the draft for a German 
Federal Republic Law on the use and 
handling of plastics for preservation 
and packaging of foodstuffs, UL. S. 
terature by J. Lehman on the toni 
city of chemicals in foods, drugs and 
cosmetics as well as other pertinent 
literature is reviewed and so present 
ed as to give a picture of the situa 
tion on the world market. This articl 
nvites discussion of the problem and, 
n particular, stipulation of uniform 
nvestigation methods for the tracing 
of possible nigrated plastics in food 


stults 


THE PLASTICS INDUSTRY 
IN LATIN AMERICA 

G. B. Von Hartmann 

\ report on the economic situaticr 
rf Latin American States unde) 
special consideration of prospects 
exporting plastic compounds and 


ready articles to these countries. 


INTERNATIONAL STANDARD- 
IZATION OF PLASTICS 


Report on the 6th convention of th 


Technical Committee of ISO TC 61 


Plastics in Den Haag Netherland 
between September 17 and 22, 1956 
\ NEW METHOD OF MIXING 
AND COMPOUNDING OF PLASTICS 
IN ONE OPERATION 

Peter Pilz 


To effect the same mixing degre: 


igh-speed agitators 


AROUND THE WORLD 


for fluids it is Important to produc: 
nigniy effective shearing zones in the 
powdery plastics compound awaiting 
mixing, The same principles as ap 
plied in agitators he p to accomplish 
this task: increase in circumferentia 


speed of the mixing tool and forma 


tion of maximum speed gradients by 
arranging stationary elements in the 
mmediate neighborhood of the rotat 
ng blade. The pre-requisite for suc 
design the possibility of treating t! 


powdery material the same way as 
fluids—is guaranteed by blending it 
air. The small air cushion betwee 
compound and cover of the apparatu 


suffices for this purpose and is suck 


ed into the con pound through 
rotor actior detailed desecriptio: 
of this mixer is completed by releas 
if results of quantitative tests of the 
blending quality, the increase 
degree of aeration by adding ex 


tremely fine compounds modifying the 
contact surfaces particle air and con 
parison tests with a mixing drum, 
Which all speak in favour of this new 
mixer. The job of gelatinizing the 


compound is partly taken over by this 
new apparatus so that the forming 
machine is partly releved. 


DETERMINATION OF THE 
VOLATILITY AND MIGRATION 
OF SIMPLE AND HIGH 
MOLECULAR PLASTICIZERS 

\. Merz 

ASTM D 1203-52 T and the pro 
posed ISO. standard “volatility ol 
plasticizers from plastics” are dis 
cussed and compared with the ait 
jet method, Several proposals have 
been condensed in DIN vtandard No. 
93405 for the determination of th: 
extent of migration from. plasticized 


films, which ts also discussed, 


A NOVEL COATING MACHINE 
Heinz Devant 


Coating machines neorporauting sey 


eral couting svstems n horizontal 


tandem arrangement have many dis 


advantages due to inaccessibility, dis 
advantages which have now been 
overcome by designing and con 
structing a machine having a turnstil 
supported by a robust axis to make it 
shockproof and insensitive to oscilla 
ons, This turnstile holds four, and 


SPE’ JOURNAL, May, 1957 


} 

eal 

necessary 


\ 
ces 
is 
rte ‘ 
eS | 
SA 4 \ 
t \ 
il¢ ( ( i nye \le 
supporting . 
SVsSlel iri ] 
O ‘ ane ‘raries. 7 
‘ turned oul 
~ | ‘ 1) iment \ 
Phe nif qui} 
vo att wr ‘ 
\ es a ract ‘ 
ern ore 


equipment for la ating PLASTICS AND PLAST 
matic take-off can be hooked to ted and indexed PRODUCTS IN FRANCE'S 
in) FOREIGN TRADE FOR 1956 
Erwin Stein 


EXPERIENCE IN USING MOLYB has excellent documentation on a 
DENUM DISULFIDE LUBRICAT plastic literature and patents of lead 
HOLDING MOLYBDENUM DI 0 page monthly bulletin with 40 

Experiences in the use ane 
tion of “Molykote ints PrHE CHANGING MEANING OF 

quid plasties-bou tatu TERM “E—" POLYESTER” * 
ommunticated Walter Toeldte 

| avoid confusiot terminolog DER PLASTVERARBEITER 

FORMING OF RIGID t iggested to restrict the use 
PVC SHEETS—Heinz Oelze the word “Polyester” to such synthe January, 1957 


survey my whose macro morn Abstracter: Leo Fische 


Cupecially the aiffcrent forming esterification. For high moleculai ELECTRO MECHANICAL DEVICES 
OF DER Cignt poryesvers © word pol} PO ATTAIN AUTOMATION EN 
le production of a certain shap plastic is suggested; where the mol INJECTION MOLDING 


iv ‘ ‘ ca ( ‘ pic 
Accessorie no 
inners ‘ 1) ad ‘ t cu ‘ 
I ‘ The ive 1 cu ‘ ! 


November 1956 PETROLEUM AND NATURAL GAS Beside the usual automatic ¢ 
AS RAW MATERIALS FOR PLAS- teristics of standard injection 
* PICS (CONTINUATION AND 0 ts the insta 
CONCLUSION) mechanization for automatic 
Erich M. Baver ng: temperature contre 
KUNSTSTOFF-RUNDSCHAU chomlatie of nel 


eul vith a eY to the piasti fron ClO ny 
Abstracter Leo Fischers lat n i pore article molded plece prrue 
tha ( } t ted } ePVel it 
J. Hausmann 
This article is a report ca aly ransiated 
ternational Congress for Do 1) Ba | ‘ 


London in Nov. 1955, The Cons ed: butadiene, ethylene, propylene bu SURFACE HARDENING O01 
ane, and the aromatics, Plastic COMPRESSION AND INJECTION 


liscussed the great ne 
tion of translations, and cat MOLDS—Dr. W. Haufe 
tech ca el stru ira rmulae and \ +} rrough and det 
it ms ] t te ‘ pract ‘ 
MKOSAIS ‘ adopt 1 . ) Cl} 
EPOXY RESINS IN PATENT rdening: ster e give 
iobstract a tecnl a te pavers 
ind estabdlls tandara 1 ©) 
G. Tewes nitriding a sealed ove 
| t t neernec vif ture nt ¢ Inde} 
Looking nts the Doss \ 4 reigns he Use sed 
! ttee ‘ a | \ ‘ ting 
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PLASTE AND KAUTSCHUK 
December, 1956 


Abstracter Brenner 
AL TOMATION IN THE 
RUBBER INDUSTRY 
Habicher 


EXPERIMENTS ON THE 
CONDENSATION OF B-NAPHTOL 


WITH ALDEHYDES 
W. Strubell 


tl f Bnapl 
ticle lensat ! wid 


i! Bnapht | 
direct condensatiol product 
Viele ut for uceta 
ot viieh then reset Turthe 


I) etl produced 


SILICONES IN THE TENATILE 
rIELD 
H. Reuther and C. H. Schneider 


| ‘ misic Chemistry of s cone col 
wounds outiined is il i! 
roduction to a timeiy discussiol 

mar and vaned applications o 
these versatile polymers in the textile 
ndustries. Most of the subject matte) 
of this article has been repeatedly d 
cribed in various American technica 
publications withnit thie past 
ears Silicone aminates are col 
dered and the manufacture of si 
eonme fibers = discussed based on the 

itus of the present technology 


COMBUSTION TEMPERATURES 
OF LIQUIDS 

Kk. Thinuis and P. Reenze 

The paper presents datu or the 


combustion temperatures of various 


olvents and plasticizers which are in 


common use in Germany. Equipment 
| 


fa? mensurement of this property Is 


head and ecu tery ey tlunted 


GREAT BRITAIN 


TRANSACTIONS & JOURNAL 
OF THE PLASTICS INSTITUTE 


October, 1956 


Abstracter L. H. P. Weldon 


RIGID PVC. DEVELOPMENT 
(PP 303-325). 

L. H. P. Weldon (Brit. Geon Ltd., 
Res, & Dev. Labs, Barry, Glamorgan, 
Ss. Wales, England). 

The early uses of PVC, starting with 
the patents of Goodrich and Carbide 
& Carbon in 1933 and 1934, involved 
considerable plasticization to rendet 
the material processable. The very 
characteristics which made PVC diffi 


ult to process are now highly des 


these of rigid PVC and 
copolymers thereof, These properties 
ire predominantly its chemical in 
jubility and inertness, and its 


oderately high fusion temperature. 


utstanding properties are good 
venatherabilitv. moisture resistance, 


flame retardancy, electrical chara 


eristies, and color range. It is also a 
relatively low cost resin and possesses 
noteworthy versatility process 
ty he following Drocesslol 

theds are briefly covered in’ the 
rticle: primary compounding, fabri 
atior of mi sheet extrusion, 
ilendering. injeetion moldirg, form 
ng, molding, welding, and machining 


One of the more important advances 


eurrently wen the process of 
‘ nm molding 

The rere propert yreates 
onificance n the processing of rigid 


are ts softening temperature, 


asticity, and Neat stability. These 
are a nter-related. A number of 
graphs are presented illustrating the 
Variations in tnese properties wit! 
specific Viscosity of the resin and 
“} comonomer present in the case of 
copolymers. One remarkable 
experimental disclosure is the fact 
that rigid PVC has a maximum ten 
sile strength when lightly plasticized 
(up to 10% plasticizer content). 
Lightly plasticized processes 
somewhat easier than unplasticized 
material, 

Recent applications of rigid PVC 
are discussed These include wire it 
sulation, pipes, water ducts (part! 
cularly PV C-styrene-acrylonitrile co 
polymer), building components (gut 
ters, roof coverings, ete.). One of the 
outstanding uses of rigid PVC is in 
the manufacture of records. The de 
tailed requirements for this applica 
tion are discussed at length. An ex 
tensive bibliography is included wit] 


the paper 


RECENT DEVELOPMENTS IN 
THE USE OF LAMINATES FOR 
PRINTED CIRCUITS 

—D. Lidgley (Thomas de La Rue & 
Co., Ltd.) 

Mechanization and miniaturizatioi 
in the electronic industry have point 
ed up the advantages of using printed 
circuits. Of the latter techniques, the 
one employing a metal clad plastic 
aminate has received the greatest ac 
ceptance because of ease of contro! 
and versatility. Design of the printed 
circuit requires careful attention to 
such factors as general layout and 
dimensions, electrical properties of 
the metal (most usually copper foil) 
and plastic materials, printing techni 
ques, temperature resistance (for unit 
soldering), mechanical properties, 
(particularly dimensional stability), 
ete, The two major duplication 
methods employed are (1) The tech 
nographie method. This is essentially 
a lithographic printing process in 
which the resist ink layout is printed 
onto the metal clad surface. The re- 
sist ink is covered with fused bitumen 
(Dragon's Blood) to seal holes. 
The uncoated metal is then etched 
away (3-4 minutes in cone, ferri 
chloride solution for a 9015") thick 
foil), the plate washed, and the resist 
print dissolved away leaving the 
completed circuit. This method is 
superior to silk screen printing, but 
costlier, (2) The photographie method 
An emulsion superimposed on a_ re 
sist layer is exposed to a negative of 
the cireuit. The print is developed, 
the unexposed resist washed away and 
the foil etched to complete the pro 
cess. The photo method is also appli 
cable to the production of circuit com 
ponents such as capacitors, inductors, 
and resistors. Epoxy, silicone, and 
teflon laminates are used for purposes 


of low loss and high temperatures. 
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dite 
Charles P. O'Donnell 


Vi anto Chemical ¢ 


Newark 


Speakers Present Information 


On Cycolac and Penton 


Robert A. White 


The March meeting was opened by of approximately 62 Ibs. cu ft. es 
seelion president Bob Hohen who re hibits impacts of 5 ft Ibs per ine} 
que sted that members give serious notch: a 90 rockwell hardness and a 
consideration to the selection of topics strengt] te veight ratio only 
for presentation at the 1958 Nationa ceeded by nylon, At low ten perature s 
Convention. Cycolac retains its impact strengt! 

Ray Mistretta, chairman ef the Pro where most competitive materials fal] 
fessional Activities Committee, re off. In stress strain curves it resembles 
ported on the brisk business enjoyed steel in that it demonstrates a definit: 
by this activity. Members were et vield point. Additional desirable at 
couraged to avail themselves of the tributes of Cycolae are resistance to 
services offered, ereep, good electrical properties, ap 

Plans were announced on the At proval for food exposure usage, and, 
nual Outing of the Section. Co-chan upon aging, no degrading in tensile, 
man John Lombardi promised a most and only a slight drop in impact and 
eventful day for section members at elongation during the first four 
the Mazdabrook Country Club on June months with no further reduction in 
12th. values upon additional exposure, 

Announcements were made of the In finishing and assembly, Cycola 
appointment of Don Biklen as assist is versatile and tough, It may be ma 
ant to Pete Simmons during his tern chined, drilled, welded, used in fore 
as National President; and of the ap fit and most commonly adopted as 
pointment of Bill Willert to the ex: sembiy techniques 
cutive committee of the 1959 Nationa The second speaker, Mr. k. Cronin 
Convention of the Development Division of Her 

A new innovation in the meeting cules Powder Co., introduced — the 
was the presence of the Host Con atest Hercules discovery, Penton. 
mittee. This group, identified by a This polymer, currently in the de 
Host Badge, will serve as officia velopment stage, is now available in 
hosts to newcomers and guests. small quantities at $6.00 a pound. 

The first speaker of the evening, Volume productior \ bring the 
Mr. Howard H. Irvin, Teehnical Di price into a $2.00 lb. range 
rector of the Marbon Chemical din Penton a chlorinated product 
ion of Borg Warner, presented Cyco table form containing approximate 
lac, a new rigid, high impact the by eniorimne, provides molding 
moplastic. This material is offered i strain free, accurate to tolerances and 
three grades, “H” for injection mold dimensionally stable. Injected into a 
ing, “L” for calendering and extru die in an amorphous state, Penton re 
sion; and grade “Lt.” possessing good es on crystallization for setting uy 
long term characteristics and being to the hardened = state, producing 
useful for flame retarding formu tress free moldings. In going fron 
ations. elt to a solid, it undergoes an ey 

Generally Cycolac, having a det t tremely ow volume change 
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of Fiberfil Corporatiot Brat 
presented the concep {f gla { 
fj led Injection nolding compound 

This remarkable nateria 
plied im) et forn ta ! 
by volume. Fiber inal 
containing 10,000 n 
ments Bundi: retent au 

Bundles are dispersed b ph ve 
through gating. Th al enhane 
finish. Control of velocity ¢« Ter 
wide range of properti Notche 
Izod Impact increase the 
iture decrease unique vhe 
considering the property { 
tvrene 

Type mona t ta 
Fiber glass not inert 
oidial chemistry standpoint. It 
heved some polar rientatior 
effected on the thin film of the p 
the surrounding the monotilamer 
Relatively stress-free molding 
produced, each monofilament act 
is a stres release point Sone f t 
eharacteristle exhibited ure 
watel absorption nt 
ability, high impact and 
high temperature properti« No al 
sive problems are encountered 
molding of these materia 
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Abstracters for “Plastics Around 


the World” are needed for 
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Interested? 


SPE Journal, Security Bank 


Athens, 


Ohio. 


progress. 
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the «le b 
The final speaker of the evening 
Ws Mr. R.H. Brandt. Vice President 
4 
‘Al 
{ 
if 
awarding oof doer 


Northern Indiana 


Demonstration In 
Impact Resistance 


Leon J. Page 


‘ Indiana Section hetd 


mont ting of L957 oF 


hiv mee 


it Manochio’s restaurant it 


Wayne. (The second Tuesday of 
t estul hed 
‘ ny.) 
\ cu | era 
‘ i inder cor deration 
States Rubber was given by 
) | | I nier, Deve opment Sy. 
it thie Wave Plant oft 
Rainier’s foreefu 
it ! of the mpact resist 
materials Was more 
rit tk thie vood anvils than to 
materia tested. He ap 
te greatly angered at the 


vay he rained hammet 
new material named aptly 
\fter peace and calm were restored 
meeting Was called 
e new President, Leon J. Page o 
trite Rubber, vheo ntroduced 

re Tice? or his staff for 1957 
e member \\ am G, Leichnet 
vorth Electronics, Vice Pres 


nad Charman of the Publicity 

( ttee; Harry B. Bolson General 
leetri Secretary - Treasurer; and 
Lee General Eleetrie, Chain 
the program-house com 
Chairmen of other commit 

‘ ntroduced Were George Kels 


eine Willian Wareham, James 
Martin, and Charles Cougil 
\ttentior wa ther directed — by 
resident Leon Page to the Citizen 
Kngineer Citation awarded to Wayne 
le by the Committee of Ft. 
Waving kngineering Societies at its 
innua kngineers Week banquet. 
Wavne Ll. Pribble. well known as a 
Nationa Director of the Society of 
|’ | nvineers, Wiis selected for 
t} honor primarily because of his 
rh faitniu activities mn cehureh 
rk throughout the Northeastern In 


ina area and for the prominent pari 


picay activities AS well, 
« Very interesting topic of New 
Development n Injection Molding 
i ther resented to the members 


M Robert Dahl of Dow Chemical 


i member of the Detroit 


etion f S.PLEL Mb Dahl intro 
inv thought-provoking ideas 

ection molding techniques in 

ge the helpful effects of reloca 
vidition of heating equipment 


irious ocations o1 the cylinder 


ind ne e af niectior machines, 
\fte) istrating many pommts 
with slides, Mr. Dahl ex 
ted eries of extremely difficult 
ike motior pictures of a mold 


poet With gwlass ports to allow ob 


ervation of the actual filling of ‘ 
old cavity rheu nyecter 

thermoplastic materials, The effe 

of jetting, material shrinkage, si 


marks and many other problems e1 
countered it niection molding were 


rved and studied 


New York 


New Epoxy 
Resins Explained 


Jim Dugan 


The Reinforced Plastic (;roup of 
SPE's New York Section met 


January 30 at Tufaro’s Restaurant, 


Corona, L. N.Y Jerome 1). 
Bassin, epoxy technical service mat 
ager for The Borden Co., addressed 
the members and guests on “New 
Epoxy Resins.” An abstract of his 
talk follows 

Epoxies have Deen a 
vailable for only about five years 
They inelude four basic types: th 
Bis-Phenol-A resins, which account for 
about 95% of the commercially-ava 
able ePoNry resins; No 
which can cross-linked to give 
resins of higher stability and 
strength; givcerine epoxies, whicl 
have a very low viscosity but little 
heat and water resistance; and the 
peroxide epoxies, which are expect 
to be the least costly 

Mr. Bassin also covered converters 
for epoxy resins, and accelerators for 
epoxy-converter systems. The forme) 
includes both room temperature and 
elevated temperature materials, and 
the latter includes anhydrides and 
amines. Resin specifications were con 


sidered in some detail. 


Western New England 


Engineering House 
Of The Future 


C. P. O'Donnell 


The March 6 meeting of the Wes 
tern New England Section of the 
S.P.E., under the Technical Chairman 
ship of Wesley S. Larson of DeBell & 
Richardson, featured the M.LT. De 
partment of Engineering and Cor 
struction Professor, Frank J. Heger, 
Jr., as the evening’s speaker. M) 
Heger delivered his tal “Enginee? 
ng the Monsanto House of the Fu 
ture”—after the usual monthly dinne 
in the Bradley Field Administratior 
Building’s Terrace Dining Room 

rier to Professor Heger’s Speect 
au short business meeting was conduct 
ed by Section President Lou Gustat 
son of Prolon Plastics. At the time it 


was pointed out that a sectional tec] 


eevtineg “Plastics tne 


Eastern New Eng and Section, was ts 


t the Lowell Textil 


Sponsore 


In introduce his talk for the eve 


ning. Professor Heger remarked that 
he would not attempt to be compre 

ensive but would consider plastics 1 
construction mainly from the struc 
? “301 

tural engineering viewpoint, Becauss 

if his close association with Professeo 


\. Dietz and F. J. MeGarry, work 


ng on the design and engineering of 


\Mlonsanto’s House of the Future, the 
ustrated structural uses 
f plastics with a full discussion of 


the Monsanto House of the Future 


Slides were used to compare plastics 


ith conventional building materials 
in tensile strength, modulus of elas 
ticity, thermal expansion and tem 
perature sensitivity. 

The speaker went on to outline the 
important considerations relative te 
the engineering properties of plastics. 
Strength properties such as tensile, 
compressive, and shear strengths; 
strength-time relation such as creep 
and rupture; as well as_ stiffness, 
thermal expansion and conductivity, 
temperature tolerances, transparency, 
durability and flamability were also 
disc ussed, 

The M.1.T professo. then covered 
architectural aims as expressed in the 
House. He po ted out that the M.L.T 
designers attempted to use plastics 
in a form suitable to the materials 
and also develop a design not et 
cumbered wit preconceived ideas. 
The engineering aspects, besides meet 
ing the usual structural criteria, also 
considered related items such as de 
mountability and size of the pieces, to 
keep within shipping restrictions, 

At this point Professor Heger dis 
cussed the technical details of the 
components of the House, and then 
design data. To underscore the data 
accumulated he described the full 
scale test which was run on prototype 
pieces of the House before construe 
tion was started, 

In coneluding, the M.LT. speaken 
made some forecasts for the future 
He expressed a belief that sandwich 
construction looks most promising as 
a future use for plastics in the build 
ing fields. However, he explained, in 
dications were that there was a need 
for connectors and sealants with, pe 
haps, extruded plastics shapes ser 
was the connectors. There was, a 
cording to the professor, a need for 
test and research data in addition to 
materials and fabrication cost data 
For example, curved shapes tended to 
run to a high cost figure because of 
the large size mold. In line with 
these needs, was also remarked 
that building codes would have to be 
revised to permit fuller use of plas 
ties nm eonstructiol 


After the usual question and answe) 


period and a ote of thanks to the 
speaker, the meeting came to a close. 
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Binghamton 


Applications 
Of Epoxies 


L. N. Chellis 


February Meeting 


The 
held its monthly dinne 


February 26th at the Vi 
House. 

There were members 
in attendance. 

Our Vice-President, M 
Slaght presided, Guests 
Rennie, Daystrom Corp b 
Consolidated Molded Predu 
Shink, Anseco Corp.; Bob 


Consolidated Molded Produc 


Park, Houghton Labs; and 
ceott, Houghton Labs 


After a brief business st 


Slaght introduced the spe: 


Russel] Houghtor of 


Laboratories, Olean, New Yi 


Mi Houghton discus 


und = the applications He 


covered the patent tuat 
enen istry of the eponrtes 

The various available cur 
tems, including polyfunction: 
Lic amines, aromatt diamine 
organic acids) or anhydride 
discussed W deta The 
stressed the in portant role p 
thie compoundet formula 
tailoring the epont fo) 
plication, 

The speaker demol trat 
plications by meat np 
particular interest to the g 
bobbins for precision wire W 
Ssistors, cast Slip ring iss 
three dimensional cast mode 
photo-elasti analysis, potted 
transtormers, njyectior CaN 
development parts, Vvacuun 
molds, and a sample rod | 
thane rubber modified CPOoXy 
retains its flexibility at 

spirited questior ind 


period fo owed Mi Hought 


dress. 


March Meeting 


The Binghamton Sect 
monthly dinner-meeting ‘ 
28th at the Vestal St 


were 54 members and gues 
Our guests included Jo 
Shaw Insulator Co.; lack 


Americal Cyanamid ¢ 


Rheinfrank, Glaskyd 
Wing, Garry Borden: 
Sesevele, Plasko1 1) S10? 


Chemical Co 


speake Was \\ 


(ou } 


Stokes on the subjec 
of Molds Using Electrof 
ties”. Mr. Stokes covered 
considerations white 


of mold eat es 
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Cleveland-Akron 


Quality Control 
Product Sampling 


Robert L. Larsen 


The Cle d-Akron secttiol et 
Spanish Tavern in Bre e, Ohir 
1 double feature was the EXTRA 
r the evening 


Mr. Delmar ©, Dague, Quality Cor 
Engineer, of the Hoover Con 


the Hoove Company, Was 
ject QUALITY CONTROI 
CT SAMPLING, Mr. Dagu 


PROD | 


ng sample discussed the 
sampling an vVariou 
ile ral ‘ or ning t 
roduct mpling Questio! 
or papel 
| EXTRA for t meeting con 
te i Vie wel \ 
| gy Cor i! 
l motentia fol 
e N ‘ ‘ ()} +h +t} 
| ‘ lanes i fite 
! 
‘ ne mer 
\l; ting 


( 
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Miami Valley 


Members Tour 
Chevrolet Plant 


A. P. Young 


March Meeting 


Plat the ‘ nit | 
Mare} ra | ey ite oe 
piete assen \ hic trail 
bare Trame end 

te eing «a 


\ i 
undred emp Ve 
forty cars pe ar. 7 
sembly operat take 
Nhe ana rhe 
ranie ren ene 1 
ire put ! thre i ‘ 
part ine 
down. the ‘ { 
red wa Taste 
frame numb ‘ 
ire made trom til 
Sure that i part 
ind Pinally the 
el i i ! 
Vi ntrigued 1 ‘ 
ning whi mu ‘ ‘ 
that the 
vill thie rhe 
doesn't end up wit 
June Meeting 
| il ror the il 
ny ! ira 
inticipated, 
June Nes 
‘ Ist i} { 
ive 
ines ; 
1) \ \ 
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Personal Notes 


st thermosets stall nickel, n Oct the Cle \ 
thes naterials are used. They do not Symyx im foo ne POLY 
ETHYLENE.” Addit il informat 
or Stl Plans are we inderway for out 
neeting st Annual Dinner-Dance t 
] 
ta Stea n May 
The Binghamton Section now nun ? 
ad guest ers 6 mel ers membe? n 
ess. Out ron a section { 
en ) Soptear ty yeu 
4 
vere \ * 
» Coy! 
\\ 
Non WV About fifty he? ind guest 4 
the Miami Valley Section toured 1 
\ Norwood, Ohio, Chevrolet Assen 
Hought 
th t 
nal t own power, x 
This plant. operating 
e( pany, Nort Canton, Ohio, accom 
panied L. F. Summerill, also 
i} ‘ { 
‘ 
{ 
W ‘ 
in 
rie 
Th 
ist i 
H ‘ ( ny at Nort Canto 
Bun nt Ju making itself rea 
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Pioneer Valley 


Problems Met In 
Building Cylinders 
Jack Perkins 


Reynold Morse President 


the Injeetion Molders Supply Com 
(Cleveland, Ohto, Was guest 
f th Society of Plastics Engi 


March 14 meeting held at the 
Wachusett Country Club n West 


Morse reviewed some of the 
ms encountered in building ex 
LV replaceme nt cy inders de 


rit poate 

ed to meet specie molding condi 
t beyond the cope of the all 
purpose standard heater usually sup 
d with a standard injection ma 
re Phi peaker pointed out that 
the variety of thermoplastics 
now available, and their much im 
ed heat resistance, demand 
peclal-purpose cy inders designed to 
rmieet melting points and 
idapted to contain them safely, prion 

niection, without decomposition. 


Nearly all IMS extra capacity 
nent cy inders are equipped with 


eater bands raised at about 40 watts 


)) An independent survey of most 
mia) ‘ ting heating cylinder type 
Thermel, Incorporated re 
eals that only IMS cylinders have the 
it y to safely dissipate the 10 watts 
heat 


Mr. Morse further pointed out that 
a vreat deal of trouble has been en 
countered currently on one make ot 
machine because some manufacturers 
felt that if a little heat is good, mor 
wv better, He further stated that 
ome press makers increased wattage 
without considerations of other pert 
nent factors with disastrous results in 
many shops, both to molded articles 
and to the evlinde rs themselves, where 
downtime has run into an all time 
high from defective heaters 

“Ll doubt,” the IMS president sald, 
‘if any original equipment maker has 
ever studied this wattage problem 
thoroughly or taken detailed consider 
= matter of watt density. 


utior of 

At least the IMS analysis of a great 
number of original equipment cylin 
det how that no two manufacturers 


came within a hundred percent of 


agreeing with each other on the point. 
Cylinders are uniform in basic design 


ho matter what press they are used 
in. Therefore, we are able to make 
<haustive comparisons of all press 
factor 
Another important discovery al 


rived at by Thermel was that many 


original equipment manufacturers, by 
different attempts to make cylindet 


‘all purpose,” have too much wattage 
ipplred for the areas and sections in 
Long, thin tubular heaters 


vere proved to be severely overloaded 
nm many cases and capable, not of 
proper plasticizing, but only of de 
grading the material passed through 
them, Mr. Morse said. Wattages ran 
up to 35 to 38 psi when they should 
have been figures at 25, or about the 
heat input of an extruder, if the 
plastic so produced Was expected to 
retain its advertised characteristics 
of toughness, craze resistance, ete, 

Mr. Morse went on to say he felt 
that the day is fast approaching when 
the molder will find it less costly to 
change heating cylinders than to try 
to mold every powder in the same all 
purpose chamber. The cost of chang 
ing from nylon to polyethylene or 
vice versa, if a record is kept of the 
scrap so generated, illustrates there is 
real economy specially designed 
heaters reserved fon one use on 
special molding powders, Not only 
would the wattage of the bands be 
different, but the wall sections in in- 
ventory of plastics would be radically 
modified on a eylinder built just for 
nylon or polyethylene. 

That alert molders see this trend 
to special purpose cylinders is illus- 
trated by the fact that one out of 
every eight replacement heaters that 
I.M.S. manufactures is now being 
built for a special molding problem, 
and they expect this trend to increase. 


Eastern New England 


Forum Held 
On Vinyl Stabilizers 


Charles P. Pechulis 


A joint dinner meeting with the 
Society of the Plastics Industry, (Bos 
ton-Providence Chapter) was held at 
the University Club in Boston, Mass.; 
approximately two hundred members 
attended. 

Mr. David Towler, President of the 
Eastern New England Section of the 
Society of Plastics Engineers, an 
nounced that the S, P. Regional 
Technical Conference will be held on 
June 14, 1957 at the Lowell Institute 
of Technology, Lowell, Mass. 

Mrs. George Laaff, Research Direc 
tor of the Bolta Company, acted as 
moderator for the program on Vinyl 
Stabilizers. 

The first speaker, Mr. Norman 
Perry of the Argus Chemical Com 
pany, spoke on the progress of barium 
and cadmium as a stabilizer with the 
addition of various salts and = zine 
compounds, in order to achieve 
strength, color stability, and mold 
ability. 

Mr. Al Scarborough of the Nationa 
Lead Company gave the history on 
the development of lead as the first 
stabilizer up to the present day 
achievement of organo lead com 
pounds 


Mr. Gerry Mack of the Metal and 
Thermit Corporation spoke on organo 
tin stabilizers from which water clear, 


as well as light stable, and good 
weathering Vinyl compounds” ar 
obtained. 

An open forum ended the meeting 
With satisfaction and it was resolved 
that no matter what the stabilizer, its 
importance in the control of quality 
production must be considered in 
order to get the most. satisfactory 
combination in what is desired, 


Central Indiana 


Tour Conducted 
By Western Electric 
C. R. Smith 


The Central Indiana Section turned 
out a record 200 guests and members 
on March 26th, to attend a plant tour 
at the Western Electric Co. of In 
dianapolis. 

After a hearty meal, served with 
the compliments of Western Electric, 
visitors were conducted through the 
plant in small groups under the guid 
ance of 27 Western Electric em 
ployvees, 

Of immediate interest to the group 
was the thermoplastic and thermo 
setting molding operation, The magni 
tude of this installation is best illus 
trated by their daily production 
figures of 32,000 complete telephone 
units as well as a variety of other 
telephone system components, The 
latest and most modern techniques 
and equipment are evidence 
throughout the plant, from the 12 
vertical injec tion presses to the double 
shot injection molding of telephone 
dials. The materials handling system 
is also unique, reducing labor to a 
minimum through the use of in plant 
conveyor and serew feed mechanisms 
connected to large storage silos. 

Visitors also had an opportunity to 
observe the high speed assembly lines 
turning out finished products with 
split second timing. 

Everyone attending is indebted to 
Section Directer Keith Weston, Chief 
of Plastic Molding Engineering Dept. 
at Western Electric, and his associates 
for a most interesting and enlighten 
ing evening. 

Section members should note that 
the date of our May meeting has been 
moved up to the 23rd for the con 
venience of our speaker, Mr. Robert 
Sharpe of Socony-Mobil who will dis 
cuss hydraulic maintenance, There 
be a timely discussion of 
fuels, cars and drivers participating 
in the Memorial Day “500” race by 
Mr. McMahan, a fuels specialist, and 
a film of the 1956 race. 


will also 
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Rochester 


Officers and 
Committeemen Are 


Announced 
A. L. Therrien 


Officers and Directors 
President, R. L. Hayes; Vice 1 
dent, George A, Hayslip; Secreta 
Alfred L. Therrien; Treasurer, Georg: 
KF. Erdle. National Director is Robert 
M. Stroman, and Past President is ( 
Burton Wing. 

Section Directors are Victor 


rell, 1955-1957; C.  Burtor Wing 
1955-1957; Herbert B. Collins, 
1955-1957; Richard 1956-1958 
Lewis E Hamel, 1956 1Yos;: Georg 
A. Hayslip, 1956-1958; Olin H. Ds 

1957-1959; Merton R. Turrell, 1957 
1959; Robert F, Bunker, 1957-1959 


Membership Committee; C. Burt 
Wing, Chairman; Clarence | Van 
Kpps, R. T. Peterson. 

Publicity Committee; Lewis | 
Hamel, Chairman; George A, Neward 

Educational Committee: Gerard © 
Delaire, Chairman; Norbert G. Zit 
Richard A. Lehman, 

Credentials Committee; Vernon M 
Howe, Chairman; Gerard 
Jack Bent. 

Auditing Committee; John H. Bea 
Chairman; Waldo B. England, Floy 
Redmond, 

Seminar Committee: Victor 
Serrill, Chairman; Charles J. W 
Ralph C. Walsh. 

National Director; Robert M. Stro 

Nominations for 1958; H. B. Collins 
Jr, Chairman; Floyd Redmond, M 
Turrell, J. Dabbs, C. B. Wing 

Society of Plastics Industry Liaison 
Committee; Harold Bardw 
Chairman; Ernest W. Goral. 

Professional Activities Committee: 
Robert F. Williams, Chairman; Harve 
M. Bryans, Charles J. Levin 

Program Committee; Gordo: | 
Connelly, Chairman; Gene F. Smit 
Nicholas D. Commisso, Josep! J 
O’Hearn, Robert F. Bunke) 

Society of Plastics Engineers Pio- 
neer Plastic Engineering Consulting 
Staff; Garson Meyer, Chairman; Johr 
Woodruff, John F. Spitznagel, Georg. 
A. Peek, Arthur F. Pundt, Harry \ 
Steele, James B. Neal. 

House Committee; Charles Len: 
Chairman; Howard J. Hill, Jr., O 
H. Devle, Raymond A, Lander, J 


Supramica 

Developn ent ot it Hew 
ceramoplast Insulating mit 
known us Supramica 460, vile 
will withstand continuous operating 


temperatures in excess of 
been announced by Mycal x Con 
tion of America. 
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TUBELESS* TEMPERATURE-CONTROLLER 


Model JP Series 
PROPORTIONING Controliers 


This time-proved unit is widely used for closer 
control than the basic On-Off system permits. 
JP anticipates temperature changes, tends to 
stabilize the system to desired temperature, 
makes new harder-to-mold materials a simple 
production job. 


Mode! JPT Series 
3B-POSITION Proportioning Controliers 


Designed especially for plastic extruding and 
injection molding machines, to control heating 
of barrel or cylinder, and cooling with either 
air or water. Ideal for high-friction materials 
like Rigid Vinyl. Provides Model JP Proportion- 
ing Control of heaters plus automatic control of 
cooling cycle only in case of overshoot caused 
by heat of friction or temporary shut down. 
Avoids heat-waste and decomposition of plas- 
tic materials. 


Model JS Series 
STEPLESS 
Controliers 


Closest practicable con- 
trol, virtually eliminates 
temperature variable. 
Constantly modulates in- 
put to demand. Prolongs 
heater life by reducing 
thermal shock. No tubes, 
no relays. Multi-load units, 
adjustable contro!-band 
width, manual reset. Sim- 
plest operation: one knob. 


“Minimum maintenance. No need for “tuning” to 
suit tube-ageing. Reliable — Guaranteed — AND 
these Gardsman Controllers save on original cost! 
Specify model series in writing for data. 
4359B W. Montrose Ave 
SALES OFFICES IN PRINCIPAL CITIES 
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Molds for Automatic Molding 


Brot 
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i! lal | 

red by 
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re 
| a, and 
ble phase 
\ ! ‘ presente 


Glenn A. Tanner 


f the RISEM radio to Mr. Edward Rose. This gift 

2Zsth at Way Was given by the Section to Mr. Rose 
| ! appreciatior for, nat 

it of about excellent job he did this past year a 

tened to our president, but ilso In appreciatior 

\. Kavanagh, for the spirit and leadership he has 
dent ot the injected nto «oul organization 1 


many years, 


Hop 


The New 


peration, 
tT mate a 

aticall 

the 

Pace 


per Loader Attachment 


Dry-Colored Materials 


Whitlock Hoppe: 


consists of a 


the filter cone is kept loaded about half full 
As the material is used, it drops through th 


me acts as a filter, collecting the dust on the 


WHITLOCK 
Handles Dusty 


Loade) Attachme nt, signed fo 


materials, is extremely efficient, yet 
filte 


tube and 


conical shaped which is a 


end of the conveyor extends dow? 


of the hopper. 


throat and is 


The uppe 


‘one inte thre hoppe 


! the cone by the 


ter cones are replaceab! 


f 


Re qite 


C.H. WHITLOCK ASSOCIATES 


21657 COOLIDGE HIGHWAY 


OAK PARK 37, MICH 


itomatic mold Mr. John Kavanagh began his ta 
ind their cost With an analysis of design of aute 
our Pre matic molds for injection machine 
neeting and He stated emphatically that an auto 
conducted oy mati Injection machine 
resident, Mh operate right unless the mold 

kngineering right. Since the mold is the heart ol 
ina ul it) thie automatk operation, t pays t 
url Chron spend time and thought, as well as 
Irv Centra he extra money necessary to develop 
a mold which wi furnish fool-proot 

ide about t operation, which is required of auto 
echnical Syn matic molding. It is impossible to 
the five New scrimp and save on the production 
s conference, of an automatic mold. It must be 
January, Wi positive and it must be done correctly 
Pechnologica Mr. Kavanagh advocated that) the 
YS. Subject o best procedure to follow in making a 
Plastie n th mold automatic is to contract to hay 
planned to the mold produced for semi-automat 

f tl operation. After this is done, 

doa transistor should be tested semi-automatical 


and then decide mw to niake t 
iutomatica this s not done, 
t W be necessary tor the tool make 
to add an estimate of 10 to 20 hours 
ver the regular mold production cost 
is a salety ftactol n the production 
‘ this iu itic ry al 

Phe equiret nts Tor an automatte 
nord are (A) 1 ad must be rignt an 
rugged (B) tn ive 1 Dos 
stripping mechanism tor the cavity 
either ample ejector pins or a stripper 
ring ) t must pos tive 
tion for the sprue and runner. This 
itter 1s often the most difficu ti 
soive In auton tic molds vecause the 
sprue and runne CoM more slowly ! 
cause ot their thickness hey have 
many corners to catch on lower pt 
lections, and usua they have the 
greatest length. This problem can lx 
solved ust ol al hot runhel maid 
although, oftentimes people ur 
skeptical ol sVstem, and it 
somewhat costly. The problems ca 
be solved by use of a three part die, 
Hut it is stl aL ssary to concentrat 
on the ejection of the sprue and rut 
nel 

Mi Kav ¢ plained how i 
these factors tend nerease the ¢ 
ar iutomatic Nn d. He emphasizee 
that the thing remembet 
argest cost Pactol ! mold 
labor, 

It is not uncommon for an der t 


request that a mold, which was quoted 
to 16 Wee ks De shed nas, ili ata 
possible, This, of course, means ove 
time for the tool makers at an w 
creased cost, Not or doe th s rull 
the cost of the n qd oup, but it mus 
be remembered lat any craftsma 
can only work extra_stime it some 
thing like 20° ss efficiency. It, 
therefore, costs more per hour tor le 
work per hour accomplished. 

On any mold quotation, it would b 
advantageous to use the standard 
specification sheets, which are ava 


able, when requesting a quotation. Do 
ing so will more nearly allow a con 
parison tations from dit 
ferent 

of 


are a thousand variables i 


between quo 
mold sources. Without the us 
standard specifications, there 


econstru 


tion and dimensions, which can great 
ly etfect the cost of the mold 

Mr. Kavanagh emphasized that a 
good mold might cost more but would 
amply repay this cost in a saving it 


cycle time, down time, and re jee ts. He 
stated that it is better to cut down on 


the number of cavities than it Is 


cut down on the quality of the mold 


After his was finished, Mi 


Kavanagh was deluged with ques 


tio? 


fron the audience and as tound 


necessary to cut the question and an 


swell period si ores ‘ 
might cate irplane. 
Hassenfeld Brothers, In Centra 
> 
Falls, R. I. donated a number of doo 


| neetling 
tu 
Mr, Jo 
Vie 
gyement @) 
| Rose f Plast 
( got R 
a 
x 
j 
handling «ary 
ripple It 
nto the throat 
q 
: 
7 
‘ prizes, which were won by Mr, C. M. 
Ellis, Mr. John Lynch, Jr., Mr. A 
Krajewski, and Mr, Edward I, Ross 
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Detroit 


Plastics for 
‘Future’ Cars 
Mac Nichols 


mary funet of his department a 
to determine n the forthcon ne aut 
mobile models, the successful applica 
tions of established plasti terials 

r new ideas 

“Basica ly,” declared M Ls 1) NDA 
eur, “we are classified as an Evalu AS 


‘i 
Molding Machine 
“onal operation to. see whether in the World !! 


department.” 
Mr. La Douceur told of th alue PER HOUR 


nformation that Was garnered Trot 

various types of questionnaires 

were sent to thousands of present cus ad 
mers. These surveys, when sur ) 
zed, gave them important data f 

taining to the usual “gripes” mae 

public 


“We are apprised in these rep 


gh ort Vv, too long on e ° 
oo dull or too shiny, too frag from a single cavity mold | 
on as an Evaluation Department in an hour y 


put to the acid test. 


That the topic was provocat 
videnced by the sp rited question al 
answer period that followed, Howev« COME SEE THIS REVOLUTIONARY MACHINE AT 


the specialized qualifications of M) 
La Douceur enabled him to meet a 
challenges with aplomb and a stimu STANDARD TOOL COMPANY 
lating evening resulted 
214 HAMILTON ST., LEOMINSTER, MASS. 


OMNI PRODUCTS CORP., Export Distributors, New York, NM. Y 


Duralith Corp. 
Dr. Martin Sackoff has been names 


=> = 


Director of Research of the D iralit SS nig 12 


Corporation, Philadelphia, Pa., mat 
facturers of plast ¢c name and nstru 
The research field covers. the ppl 

ne | 


ation of plastie and resin materials 
Tor both ndoor na mutdoo? ist / 
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VISIT OUR NEW PLANT NEAR INCTION OF ROUTE! 


he Detroit Section of the SPE he ‘ " ae 
March ISth at the Dearborn hh Ma 
‘ a « a 
ealured Speake lo ‘ ‘ A 
nical session was Mr. Harvey J. Li 
Douceur, Jr.. Manager of the Compet 1 if 
tive Analysis Group of the Mereurn ~ 
Division of Ford Motor Compa 
i 
| 
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ae 


| 
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Molding Small Parts .. . 


(Continued from Page 


occur, following which the production molds are made 


Since the full-seale production is done on the same tyye 


press, the transition from the development mold in the lah 


press to the production mold in the production press intro 
duces no new variables, And while the production mold is 
hemp constructed, the development mold can often produe 


the initial production requirements 


Significance of low mold costs 


Cost estimates for various molding methods and for 


Various applications are not simple. Such estimates natu 


ally include capital equipment “tied up”; mold cost and 


amortization rate; required production rate; inventory 


costs and space; direet and indirect labor: design change 
in part or mold; and mold upkeep, 
There is 


mall press, Frequently, the deciding factor aside from th: 


no simple rule of thumb on when to use th 


fully automatic a pect is the low mold co t. Since a part of 


the conventional mold has been designed into the machine 


itself, and since simple inexpensive mold blocks are used 
for the cavities, mold costs are lower. As discussed earlier, 


molds for the press consist essentially of cavity inserts. 
For a number of reasons, the part cost of molding 
on the small unit is often higher than the cost of using 


molds conventional automatic 


large multi-cavity 


‘TRU-CAST’ Beryllium Copper Mold 
Components Have Everything You Need 
© Long Life 
@ Fidelity of Detail 
© High Impact 


Strength 

® Close Dimensional 
Tolerances 

@ Trouble-Free 


Performance 


These “built-in” advantages, plus 
quality guaranteed by over 40 years 
of Manco casting experience, go in- 
to every ‘Tru-Cast’ cavity and core 
—adding up to better, faster pro- 
duction at substantial cost savings. 
Write, wire, or phone today to 
bring your production problems to 
Manco —a copy of the 48-page 
‘TRU-CAST’ HANDBOOK will be 
sent to qualified firms upon request. 


MANCO PRODUCTS, Inc. 


2401 Schaefer Road, Melvindale. Mich 
Telephone: Detroit—WArwick 8-7411 


itor tic presse But the mold costs are generally 

ry much lower for this small press. To easily estimate 
the feasibility of using the small press as compared te 

conventional press, u simple cost comparator has beer 


requires cal 


prepared i the form of a nomograph. It 
culation of 


part cost and mold cost both for the Model 


999A press and for conventional larger press, to «e 


termine ideal production quantities, or to determing 


break-even point for quantity production. By keeping it 


mind the mold amortization costs ly, Surprisingg 
nes cun tye realized whe productions “ure, say, not above 
the quartet million mark. It is this new concept that of 


having as low mold costs us possible (and we do not 


mean temporary tooling)—which makes this small press 


the unique new tool for economical molding of small 


Major advantages 


This discussion has presented a number of successtu 
applications of this new tool. The machine naturally has 


some limitations. The molded part size is limited to about 


x 1%" x 7%" deep, and in volume to cu. in. of 


powder; but many small parts lie within this limitatior 
Not all molding compounds can be handled on the press, 
but the range of usable materials is still fairly wide. 
Where production quantities in excess of 5,000 parts pet 

lly show) 


week ore required, the economics have genera 


that a larger press with a single large multi-cavity mold 


on semi-automatic operation will prove more satisfactory 


Additionally, although transfer molding techniques are 
vonerally applied where inserts are required, this machine 
cannot handle inserts automatically, As pointed out be 


ore, In some instances parts normally requiring Inserts 
molded in, can be redesigned such that the inserts are ap 
plied as a secondary operation, This procedure permits the 


conomies of automatic molding 


The major advantages, therefore, can bes 


arized as follows 

1. Fully automatic (minimum labor costs, steady pro 
duction, uniform quality) 
factor 


2, Low mold investment (often a major 


piece cost) 


3. Ease of mold changeover (small molds, simple i 
stallation) 
1. Highly practical as a laboratory press (inexpensi\ 
and rapid mold fabrication; consistent test samples) 
>. Ideal as production unit (for quantities to 250,000) 
6. General advantages of transfer molding: 
through holes can be molded 
more fragile part sections can be filled out 
close tolerance, often to 0.0005 


minimum finishing costs, practically no flas!l 


In conclusion, the fully automatic transfer press is a 
new tool for custom or captive molders serving the fields 
of radio and communications, industrial instruments, ord 


hance, 


aircraft, and others. New concepts of press design 
and of molding permit phenomenally low mold costs, fully 
omatic operation with simple and inexpensive start up 
| change over, 

This new tool evolved because of a need which existed 
ten years ago, That need has increased with the expanding 
trend toward miniaturization. It is our sincere hope and 
belief that designe rs, tool makers, and molders, werking i 
close cooperation, will apply this tool to create bette pro 


ducts at lowe? costs. 
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Plastics House .. . 
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at Full 14%° Stroke 


with this 8-10 ounce machine 


Send today for Bulletin P-114. 


SPE 


JOURN 


iL, May, 1957 


IMPROVED 
MACHINERY INC. 
Nashua, New Hampshire 


In Canada, 


Sherbrooke Machineries Limited, 
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CLASSIFIED ADS 


Chief Mechanical Engineer 


ed bas plastics concern Nas a po 
i Chief Mechanical Engineer who 
dge of thermoplastics and 
| | ng and Extrusion 

‘ er i ed il designing, developing, 
ds, tools, products, Jigs and fixtures 
ng and machine shop in co-ordination 

Send resume and = startir 

\ Kept confidential, Our employee 
.D. Write Box 1357, SPE Journal, 34 | 

\ Cont 


Wanted Foreman 
Injection Molding Plant 


ve in a small city in Western 
t ent chools, ving conditions 


ties? We need a foreman with 


ce ini nolding wl s well qualified 
and instruct people. Plant has operated 
lecad nd continuously expanded. We are 


‘ an outstanding reputation. In 
e complete information about yourself and 
yment ory. Box 1457, SPE Journal, 

Is. Putnam Ave., Greenwich, Conn 


3 STAGE 


Vacuum Forming Machine 


Comet “Rotary-Vac” 


200% Greater Production 


Operator Loads and Unloads at 
One Station — All Other Opera 
tions Fully Automatic 


Pt \lL. MACHINES DESIGNED TO YOUR NEEITs 


INDUSTRIES | 


FRANKLIN PARK, ILLINOIS, U.S.A. 


Progress in Plastics 


Sales Engineer 


SALES ENGINEER: Plastics machinery and equip 
nent, injection, compression, vacuum forming, auxiliary 


equipment. Territory 1 Maryland, Washington, D. C 


) 


Virginia, West Virginia, North Carolina, also Territory 2 


South Carolina, Georgia, Alabama, Florida. 


Injection Molding Machine 
INJECTION MOLDING MACHINES (4) HPM AND 


REED 2 Ounce 4-8 and 9. Can be seen in operation 
An ideal opportunity to go into business for yourself. 


Small down payment and convenient terms, if you are 


experienced. Victory Manufacturing Corporation, 1722 
West Arende ice, Chieago 

verttsers naex 
Acheson Dispersed Pign ents Cw. 1s 


Allied Chemical & Dye Corp., Barrett Div 
Allied Chemical & Dye Corp., National Aniline Div. Is) 
American Cyanamid Co. 


Bakelite Co., A Div. of Union Carbide and 


Carbon Corp. 
Barber-Colman Co., Wheeleo Div (i 
Barrett Division, Allied Chemical and Dye Corp. abe, 
Celanese Corp. of America 1, 14 
Comet Industries He 
Crucible Steel Co. of America 14 
Detroit Mold Engineering Co. 12 
Dow Chemical Co, l 


Kk. I. du Pont de Nemours & Co., Ine 2 
Escambia Chemical Corp 


Frank W. Egan and Co. 14 


Hercules Powder Co. G4 
Improved Machinery, Ine. Hl 
Manco Products, Ine. 
Monsanto Chemical Co. if. 


National Aniline Div., Allied Chemical & Dye Corp Be 


National Distillers Products Corp., 
U.S. Industrial Chemicals Dis 


Newark Die Co. 6) 
Reichhold Chen icals, Ine. 
Standard Tool Co. 


S. Industrial Chemicals Co.., 


Div. of National Distillers Products Corp. | 
Union Carbide and Carbon Corp., Bakelite Div. 
West Instrument Corp. 57 
Wheeleo Div., Barber-Colman Co fj 


C. H. Whitlock Associates 5S 
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MOLDED HOBBED HOBBED CAVITY 
PIECES CAVITY CUTAWAY VIEW 


GIANT PRESSES 


combine to turn out consistently 
accurate hobbed cavities 


= 


Of course, Newark Die Hobbing and Casting Co. 
operates a battery of high-capacity presses—up to 3,000 


tons-—for the making of hobbed cavities. 


But even more important than the number and size of 


who operate them. Without this know-how, a costly 


hob Car ay ruined in seconds! 


That is why the skill of Newark Die’s craftsmen—men 
with up to 30 vears of experience—is so important to 


hobbings from your own hobs—or to design 
and construct the hobs for you. 


I 


HOBBED CAVITY 


NEWARK DIE co. 


22 SCOTT STREET, NEWARK 2, N. J. * PHONE: MArket 2-3305 


R 


& 


PENCIL CAVITIES HOBBED IN SOLID STEEL 


hobbing presses is the skill and experience of the craftsmen 


users of hobbed cavities. Newark Die is prepared to make 
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® 
‘Natura 
sig Phis new linear ethylene polymer offers vou a combination of properties 
foo ever before available in a low-cost plastic. Here's what Hi-fax sheeting 
llers 
RIGIDITY AND TOUGHNESS » TRANSLUCENCY IN A 
IN LARGE SECTIONS WIDE COLOR RANGE 


TEMPERATURE RESISTANCE GOOD ELECTRICAL 
—CAN BE STERILIZED PROPERTIES 


EXCELLENT REPRODUCIBILITY CHEMICAL RESISTANCE 


IMPACT STRENGTH AT LOW MOISTURE 
LOW TEMPERATURES PERMEABILITY 


IMPROVED FINISH 


Now available for commercial produc tion 


runs. this new Her ules material is alre eh 


the talk of the pl isties Industry! 


BIGGER AND MANY WAYS 
BETTER—The four-cavity toy 
package and a light diffuser 


panel shown here were both 


vacuum-formed with Hi-fax sheet- 


ing manufactured by Gering 


Products, Inc., Kenilworth, New 


Jersey. Light diffuser was manvu- 


factured by Tiger Plastics, Brook- 


lyn, New York; Toy package by 
Vacuum Molding, Inc., Boonton, 


New Jersey. 


Cellulose Products Department 
HERCULES POWDER COMPANY 


930 King St., Wilmington 99. Del. 
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